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THE FORTH BRIDGE. 

From time to time we 
have published accounts 
of the progress of the Forth 
Bridge, and in the present 
issue we give illustrations 
of -the caissons for the 
Queensferry Pier. It will 
be remembered that there 
are three main piers known 
respectively as the Fife 
Pier, the Inch Garvie Pier, 
and the Queensferry Pier, 
and upon each of these 
there is built a huge canti- 
lever stretching both ways. 
The Fife Pier stands be- 
tween high and low water 
mark, and is separated by 
a span of 1,700 feet from 
the Inch Garvie Pier, which 
is partly founded upon a 
rocky island in mid-stream. 
Another span of 1,700 feet 
carries the bridge to the 
Queensferry Pier, which is 
at the edge of the deep 
channel. The total length 
of the viaduct is about 114 
miles, and includes two 
spans of 1,700 feet, two of 
675 feet, the shoreward 
halves of the outer canti- 
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THE FORTH BRIDGE—THE CAISSON READY FOR LAUNCHING, 


levers, fifteen of 168 feet, 
and fiveof 25 feet. Includ- 
ing piers, there is thus al- 
most exactly one mile cov- 
ered by four main spans, 
and half a mile of viaduct 
approach. The clear head- 
way under the center of 
the bridge is 150 feet above 
high water, and the high- 
est point of the bridge is 
860 feet above the same 
datum. The contract was 
let to Messrs. Tancred, Ar- 
rol & Co., on December 21, 
1882, for 1,600,0007., and 
work was commenced in 
the following month. 

Each of the main piers 
comprises four columns 
carried down to the rock 
on the bowlder clay. Three 
of the Fife columns are 
completed, and the remain- 
ing one is in progress; at 
Inch Garvie one pier is 
complete, one is in progress; 
while at Queensferry the 
work on the caissons is ad- 
vanced. All the pneumatic 
caissons will be filled with 
concrete up to low water 
mark, of a mixture having 
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a crushing strength of 50 tons per square foot. Above 
low water the cylindrical piers, which are 49 feet in 
diameter at the top, 55 feet at the bottom, and 36 feet 
high, consist of the strongest masonry, the hearting 
being flat bedded Arbroath stone, and the facing, Aber- 
deen granite. In each cylindrical pier there are 48 
steel bolts,14% inches in diameter and 24 feet long,to hold 
down the bed plate and superstructure of the main 
spans. One ofthe Fife piers was built by aid of a tim- 
ber and clay cofferdam, and one by means ofa half 
tide dam. At Inch Garvie much of the work of the 
shallow piers had to be done at low tide under great 
difficulties, 

: The Queensferry Pier consists of a group of four cyl- 
indrical caissons 70 feet in diameter at the bottom 
edge. Owing to the special conditions of the site, the 
work differs in some respects from ordinary pneumatic 
caissons. The bed of the Forth at the Queensferry 
Pier is of very soft mud for a depth of from 20 feet to 
35 feet, when the bowlder clay is reached, the surface 
of both the mud and the clay falling sharply toward 
the 200 feet deep channel between Queensferry and 
Inch Garvie. The caissons had to be floated out and 
sunk about one-third of a mile from shore in an expos- 
edseaway. To facilitate operations, the caissons have 
double skins, 7 feet 6 inches apart, and vertical bulk- 
heads between the skins. By filling the space between 
the skins with concrete to varying heights, the irregu- 
larity in the level of the bottom, and the hardness of 
the mud, could be to some extent compensated for, as 
the weight brought upon thecutting edge of the caisson 
could be regulated as desired. Iron being cheap, a 
liberal use was made of it in conjunction with concrete 
where masonry or brickwork might have been em- 
ployed. Strong lattice girders and cross girders stiffen 
to the required extent the roof of the working chamber. 
These girders are subject to a heavy bending stress up- 
ward and downward, owing to the tide, the range of 
which is about 20 feet. Thusif sufficient concrete were 
filled over the roof to balance the air pressure at mean 
tide level, then at high water the excess of air pressure, 
unbalanced by the weight of concrete, would obviously 
be that due to the half tide difference of height, 
and at low water, similarly, the excess weight of con- 
crete would be of the same amount. There would thus |4 
be a force of more than 1,100 tons tending to bend the 
girders downward at low water and upward at high 
water. 

Two shafts 3 feet 6 inches in diameter, with air locks 
for passing out the excavation, and one shaft with 
double air lock for the men, are provided, together with 
ejector pipes for the mud, water pipes, supply pipes for 
the concrete, and other conveniences. 

For the above particulars and our engraving we are 
indebted to Hngineering. Further descriptions of the 
great Forth Bridge and additional engravings will be 
found in ScIENTIFIC AMERICAN SUPPLEMENTS 354, 
457, and 478, 
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Toughened Filter Paper. 

Mr. E. E. H. Francis recently read a paper at the 
Chemical Society in which he showed that filter paper, 
ordinarily so weak, can be rendered tough and at the 
same time pervious to liquids by immersing it in nitric 
acid of relative density 1°42, then washing it in water. 
The product is different from parchment paper made 
with sulphuric acid, and it can be washed and rubbed 
like a piece of linen. It contracts in size under the 
treatment, and undergoes aslight decrease in weight, 
the nitrogen being removed and. the ash diminished; 
whereas a loop formed of a strip 25 millimeters wide of 
ordinary Swedish filter paper gave way when weighted 
with 100-to 150 grammes, a similar loop of toughened 
paper bore a weight of 15 kilogrammes. The toughen- 
ed paper can be used with a vacuum pump in ordinary 
funnels without extra support, and fits sufficiently 
close to prevent undue access of air, which is not the case 
with parchment paper. A good way to prepareifilters 
for use with the pump is to dip only the apex of the 
paper into nitric acid, then wash it with water. The 
weak part is thus effectually toughened. Toughened 
filter paper will be exceedingly useful, not only to 
chemists, but to other scientists, both practical and 
theoretical. 
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A New Clock, 

A very interesting clock: has been fixed opposite the 
National Provincial: Bank in Bishopsgate Street, Lon- 
don. It is on the 24 hour principle, and is remarkable 
as possessing probably the simplest method which has 
yet been introduced for indicating time upon the new 


enumeration. The new clock has only one hand, the ' 


long minute hand, and the figures around are placed as 
heretofore; instead, however, of indicating the hours, 
they indicate the minutes only, which are marked from 
5 to 60. The hours are shown on a sunk dial revolving 
under the upper dial, a space being left in the upper 
dial in which the next hour figure comes forward in- 
stantaneously upon the minute hand completing its 
circuit of 60 minutes. In short, the solitary hand 
marks the minutes, and the sunk space shows the 
hour. 
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CONCERNING TELESCOPES, 

A correspondent in Omaha, Nebraska, asks for in- 
formation on three points: 1. What would be the cost 
of the largest telescope with unlimited means? 

There are two kinds of telescopes, differing radically 
in construction, each possessing advantages peculiarly 
itsown. One is known as the refracting teleseope, be- 
cause it depends on the refraction of light through 
glass lenses. The other is called the reflecting telescope, , 
because it acts by reflecting the light from a concave 
mirror. Refractorsare almost exclusively used in the 
United States, for they are easily managed, convenient, 
and have proved themselves to be the best working in- 
struments, while the greater part of the astronomical 
observations of the present century have been made 
with them. We therefore infer that our correspondent 
refers to this kind of telescope. We have no means of 
estimating the cost of the largest telescope that can be 
constructed with unlimited means, but we can give the 
cost of some of the great telescopes now in use. 

The telescope of the Naval Observatory in Washing- 
ton, mounted and ready for use in 1878, cost $50,000. 
It has an aperture of 26 inches, and was, until 1881, the 
largest refracting telescope in the world. The great 
Russian telescope at Pulkowa, a refractor of 30 inches 
aperture, finished in 1882, now enjoys the distinction of 
being the greatest refractor in the world. Messrs. Al- 
van Clark & Sons, of Cambridgeport, made the object 
glass for this huge instrument, at a cost of about 
$12,000, the mounting being the work of Messrs. Rep- 
sold & Sons, Hamburg, Germany. 

The Russian telescope will not long enjoy the su- 
premacy. The Messrs. Clark are now in process of 
making a refractor for the Lick Observatory on Mt. 
Hamilton, California, with an aperture of 36 inches, 
which will, when finished, take the first rank in size 
and probably in cost. 

The reflecting telescope of the Earl of Rosse, in Par- 
sonstown, Ireland, takes the lead in size among reflec- 
tors. It cost $250,000. The speculum, or mirror, is 6 
feet in diameter, weighing 4 tons, and the focal length 
is about 54 feet. ; 

M. Flammarion, a French astronomer of renown, was 
firm in the faith that the moon was inhabited. He de- 
termined to prove his position by the construction of a 
monster telescope with such magnifying power as to 
reveal the men in the moon to terrestrial observers. 
He planned an immense refractor, far larger than any 
in existence, which was to cost $200,000. He earnestly 
solicited contributions from the whole civilized world 
to help in his project. Fur somo reason, the plan fell 
through, and we have heard nothing of it since 1879. 
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strument become more apparent. 


The second question (2) is, How much larger could 
one probably be made than has ever been made, or 
now being made to your knowledge? 

In the case of refractors, it is almost certain that 
there is no advantage to be gained by increasing the 
diameter of the object glass oraperture beyond a limit 
somewhere between 30 and 36 inches. As the aperture 
and magnifying power increase, the defects in the in- 
The first difficulty 
telescope makers had to contend with was chromatic 
aberration. This was obviated by the use of two 
lenses instead of one, a concave lens of flint glass and 
a convex lens of crown glass, so arranged that their 
aberrations destroy each other. Telescopes are now 
made in this way, and are called achromatic telescopes. 

A second difficulty now arose, known as the second- 
ary spectrum. It is due to the fact that flint glass as 
compared with crown disperses the blue end of the 
spectrum more than the red, and the result is that the 
refracting telescope is not perfectly achromatic. The 
defect is scarcely noticeable in a small telescope, but 
becomes a serious obstacle in a great telescope, increas- 
ing with the diameter of the aperture. Since the trou- 
ble isinherent in the glass, there seems to be no possi- 
ble method of overcoming it. 

In the case of reflectors, the trouble lies in keeping 
the great mirrors in perfect figure in every position, 
the mirror being liable to bend on account of its own 
weight and elasticity. Such was the case with the re- 
flector at the Paris Observatory. It has a mirror of 
silvered glass, the diameter being nearly four feet. It 
was mounted in 1874, but the glass bent under its own 
weight, and was rendered useless. 

The greatest foe to the mammoth telescopes is, how- 
ever, the atmosphere. The waving and trembling, the 
moisture, and the currents so pervade the atmosphere 
at the sea level, that the most powerful telescopes can 
be used to advantage during but a small portion of the 
nights of the year. Theremedy or amelioration of this 
trouble isto establish observatories in elevated posi- 
tions where theair is dry, clear, and steady. These 
conditions prevailon the mountains and elevated lands 
of the western and southwestern portions of North 
America. When, therefore, the largest refractor in the 
world is mounted and ready for use in the Lick Obser- 
vatory, under the serene sky that archesabove Mount 
Hamilton, 4,000 feet above the level of the sea, it is 
reasonable to hope that important tidings from the 
star depths will be the result. 

The third question (8) is, Would the largest and most 
powerful one that could be constructed create general 
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interest to the scholars and, to the country generally, 
and, in your opinion, would such a one add materially 
to our store of information and give us a better know- 
ledge of the heavens? 

The largest telescope that could be made cannot fail 
to awaken a deep interest among scholars and in the 
whole country, if, through its great eye, some import- 
ant discovery were made; for the wonders astronomy 
reveals touch a sympathetic chordin the popular 
heart. But the largest telescopes are not as available 
to the ordinary observer as those of more moderate di- 
mensions, They are valuable not so much for their 
magnifying power as for their light-gathering power. 

We have seen Jupiter and Saturn through the great 
Russian telescope of 30 inches aperture and through a 
telescope of 844 inches aperature. The difference in the 
two views was not so much in the size as in the bright- 
er light thrown upon the objects in thelarger telescope. 
The great telescope is used principally to bring out ob- 
jects that are invisible in smaller ones. Thus the 
Washington telescope won renown by its discovery of 
the moons of Mars. Herschel discovered Uranus with 
his reflector of 2 feet aperture. Mr. Lassell dis- 
covered two moons of Uranus with his reflector of 2 
feet aperture. Lord Rosse’s reflector is used chiefly for 
making drawings of nebule and lunar scenery. The re- 
flector of the late Professor Henry Draper was used in 
photographing the Great Nebula of Orion, bringing out 
stars of the 14th magnitude. But it takes practiced 
eyes and the devotion of a lifetime to detect these 
minute and distant objects. The directors of the great 
observatories are absorbed in their work. They have 
little time or inclination to reveal celestial wonders to 
ordinary observers, who are untrained to see whatthey 
see or to comprehend the abstrusecalculations by which 
they reach results. 

Astronomy is making its way to the heart of the peo- 
ple. A widespread interest is felt in all that pertains 
to the heavens. It is, however, popular astronomy 
that is demanded. The accounts of eclipses, comets, 
occultations, are eagerly read, and the movements of 
the bright planets are followed by thousands of observ- 
ers all over the country. 

It would be a noble work for a philanthropist to en- 
dow an observatory, furnish it with the best kind of 
instruments and efficient officers, and devote it under 
certain restrictions to the use of the people. The tele- 
scope is the only instrument that brings nearer to our 
eyes the mysterious creations of the firmament, and re- 
veals the vastness of the material universe. Those who 
are familiar with its revelations must necessarily gain 
a better knowledge of the heavens, and by their influ- 
ence increase the general interest in the ennobling sci- 
ence by relating what their own eyes have seen. 

—_—___—_—_++0+e____. 
PROGRESS OF PNEUMATIC POSTAL TUBES, 

In Paris the new extension of the pneumatic postal 
system isnow complete and in operation, ramifying 
under the streets in every direction. The places 
for depositing letters are in the various telegraph of- 
fices. By payment of fifteen cents, letters may be in- 
stantly sent by tube to any part of the city. Thetubes 
also extend from the post offices to the chief railway 
stations, and letters posted at the last moment may be 
sent so as to catch the train. Letters from out of 
town may, if so paid, be sent by postal tube to desti- 
nation instantly on arrival of the train in the city de- 
pot. These pneumatic tubes are a wonderful con- 
venience to the public, and in time will no doubt be- 
come an adjunct of the postal service of all large cities. 
Their use in European cities is already extensive, much 
more so than in this country, althougk Americans 
sometimes pride themselves upon their enterprise and 
love of doing things quickly. For delivery of local mes- 
sages our New York telegraphs and telephones are slow 
coaches compared with the pneumatic postal tubes. 
The telephone service in this city ispoor compared with 
what it should be. 

It takes a good while to halloo to a correspondent, 
and when he answers it is not more than about half 
the time one can hear what is said, so mixed up and 
noisy are the wires, and so bad the connections. As for 
telegraphing, one can generally send a messenger boy 
anywhere within a distance of three or four miles and 
receive reply quicker than to employ the telegraph. In 
this city the Western Union Telegraph Co. havea line 
of pneumatic tubes, extending from Broad St. up Broad- 
way to 23d 8t., a distanceof nearly three miles. This 
is found by the company to be a quicker and cheaper 
way of sending its own messages than to use its local 
wires. We wish the post office department could ar- 
range for the connection of these tubes with our city 
post office. This could easily be done, as the tubes now 
pass right in front of the building. The department 
should also extend the line of tubes from 23d St. to the 
Grand Central Depot at 42d St., and then we might 
have a continuous line of about five miles, and enjoy 
to that extent the privilege of Parisians. 

The piers from whence nearly all the principal lines 
of steamships take their departurefrom New York are 
within a distance of a mile ora mile and a half from 
our city post office, or ten to twenty minutes’ smart 
walk by a letter carrier. But so great is this obstacle 


to our postal officiak, that they are obliged to close the 
foreign mails from two to three hours before the ships 
leave the docks. To accommodate merchants and late 
people, they have what is termed a supplementary mail, 
which is kept open one hour later. 
of dropping letters in this ‘‘supplementary” mail, 
double postage is required to be paid; and in this man- 
ner one may get a letter into the foreign mail some- 
times up to within one hour prior to the sailing of the 
ship, but most generally two hours, as the vessels or- 
dinarily do not leave until two hours after the supple- 
mentary mail closes. In view of this mode of conduct- 
ing things, which is the best our postal people think 
they can do, it is probably too much to ask or expect 
of them to lay tubes to the docks, or even to employ a 
one-armed soldier carrier to start a few minutes before 
the ship goes, and walk to the vessel with a last bag, 
and thereby give the publicthe facility of mailing let- 
ters up to the last moment. 
0 
Preparation of Large Trees for Moving. 

The span of human life in the present era of the 
world’s existence, even in the case of those who live to 
be old, is of short duration compared with that of 
trees, the progress of which to a state of maturity is 
proportionately so much slower than that of man, 
that those who plant small trees do not live long 
enough to see much of the effect they produce. In 
the case of that favorite fruit the pear, it used to be 
said that those who plant them plant for their heirs, 
and with the ordinary kind of trees planted to give 
effect or shelter there is still longer to wait. To 
shorten time in waiting is the manifest object of 
those who go to the trouble of planting large trees 
instead of little ones in the grounds about their 
dwellings or other conspicuous places, where the pres- 
ence of such are required. Where work of this kind 
has to be done, it often happens that enough fore- 
thought is not brought to bear on the proceedings. In 
place of taking the precaution to previously prepare 
the trees by trenching round them, and severing the 
roots to within a movable compass, so as to admit of 
a season’s growth before they are taken up, they are 
at once transferred from where they have been grow- 
ing for perhaps a score of years or more with their 
roots unchecked in any way; the result of which is, 
that the progress made for a year or two afterward is 
not near so much as it would be if the roots had been 
previously shortened back in the way named. The 
omission of this timely preparation of treesthat are 
to be transplanted when much above the ordinary 
planting size is the less excusable whenit is remem- 
bered how little labor cutting in the roots as described 
involves. To the too frequent absence of judgment 
and reasonable care in moving trees that have attained 
considerable size is attributable the failures that oc- 
cur, and that have led many to the conclusion that it 
is better to plant small trees and wait for them togrow 
up, even in positions where it is desirable to have such 
as would give effect at once. In the case of deciduous 
kinds of a size such as under notice, and that are in- 
tended for removal next autumn or winter, the sooner 
the root shortening preparation is now completed the 
better, before there is any appreciable movement in 
the buds. With evergreens it is better to defer this 
work until the time that the drying March winds are 
over, especially in cases where the trees are large and in 
vigorous condition, as with such the root severance ne- 
cessary is proportionately more felt than with smaller 
examples.—T7. Baines, in the Gardeners’ Chronicle. 

8 te 
Progress of the New Orleans Exposition, 

Following a custom inaugurated by the managers 
of the Philadelphia World’s Fair, in 1876, the con- 
ductors of the New Orleans Exposition have been hav- 
ing a series of State days, on which the exhibits of 
previously designated States are especially decked out 
in their mostattractive garb, and commemorative exer- 
cises are held in honor of the part taken by each in the 
Exposition. It is perhaps partly owing to the increased 
attractions thus presented, as well as to the fine 
weather and the daily concerts and fireworks exhibi- 
tions, that the attendance has been largely increased 
within the past two or three weeks. 

‘The Mexican exhibit at the Fair has at last received 
its finishing touches, in the completion of a separate 
building of gorgeous architecture for the display of its 
minerals, in one part of which is a hillock of block sil- 
ver worth $144,000. The Mexican display is in every 
way most excellent, and affords a far more complete 
representation of the natural resources of the re- 
public, and the life and history of her people, than was 
ever before offered to the public. In celebrating the 
entire completion of the Mexican department, how- 
ever, the announcement was made that the ‘‘ Mexican 
day ” proper would not come till May 5, the anniversary 
of the victory of Mexico over the forces of Maximilian, 
when the latter endeavored to capture the fortress of 
Guadalupe, near Pueblo; on this date the representa- 
tives of Mexico at New Orleans will put forth all their 
energies to make a display which shall be particularly 
impressive. 

On ‘Minnesota day,” when the ceremonies were 
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' kind attention they receive at their meals. 


somewhat elaborate, tin drums filled with sorghum 
sugar made in that State were passed around as souve- 
nirs of the occasion, and one of the speakers referred 
to Minnesota’s exhibit in this line as demonstrating 
that ‘‘ the sugar line can be removed eighteen degrees 
of latitude northward.” The principal Minnesota ex- 
hibit at the Fair is from one of the great Minneapolis 
flour establishments, where 7,500 barrels are made per 
day, the flour being held in pyramids of satin sacks. 
The total production of flour in Minnesota for 1884 was 
given as 8,800,000 barrels. 

The operation of the fiber decorticator which is being 
exhibited at the Fair is watched witha good deal of 
interest, as an entirely successful machine of this nature 
has long been sought in vain. In an experimental way 
this machine has been used to clean the fiber of henne- 
quin leaves, plantain and banana stalks, and Kentucky 
hemp. all of which have been divested of their woody 
parts in a single operation. It is claimed that this 
machine is a universal decorticator. 

In accordance with the action of a National Conven- 
tion of Passenger Agents, the railroad rates of fares 
were recently reduced to a standard rate of one cent a 
mile on most of the roads taking passengers to New 
Orleans, and this action is materially contributing, 
with other causes, to increase the number of visitors 
now daily visiting the Exposition. 


A Dinner for Two Cents, 

There is an organization in London for furnishing 
poor children with a dinner for a penny (two cents); 
and from a recent published report it seems to have 
proved a successful experiment, in a pecuniary as 
well as beneficent sense; somuchso, in fact, that an- 
other society has undertaken to furnish dinners to 
poor children in the poorest and most populous part of 
London for half a penny. It is said that the children 
who take their meals at the penny establishment show 
a marked improvement in health, are more regular in 
attendance at school, and accomplish better work in 
their studies than when they commenced their new 
regimen. It may interest philanthropists who are en- 
gaged in ameliorating the condition of the poor in our 
large cities, to know the materials of which these din- 
ners are composed. The bulk of the ingredients is, of 
course, vegetables and bread, potatoes and peas hold 
ing a prominent place. Both meat and milk are used 
in moderate quantity. 

From the report just made it is calculated that each 
child receives about twelve or fifteen ounces of soup or 
other kind of nutriment each meal, and this quantity 
contains from one to one and a half ounces of meat. 
The children enjoy their dinners, and appreciate the 
When one 
considers how scanty and unpalatable is the food fur- 
nished to many poor children at their homes in the 
great cities, like London and New York, it is not 
surprising that the poor neglected children thrive bet- 
ter, learn more at school, and are happier for a hot 
palatable dinner and a kind word from the attendants. 

The last experiment of furnishing a halfpenny din- 
ner for the very poorest children from the most squalid 
parts of London has not been established long enough 
to determine if the receipts will meet the expenses, but 
it promises well, and the supporters of the enterprise 
are confident that it will nearly pay its way. 

As many as 303 children were fed on the first day; the 
number has to average about 566. A choice with- 
in a certain limit is given, and care is taken to make 
the food agreeable and wholesome. The first course 
consists of a rich stew or bacon sandwiches, the second 
of bread and jam or bread and cheese. That the 
children find the dinner ample to satisfy their hunger 
is shown by the fact of their continued attendance and 
the little waste made. It is demonstrated that, with 
the cook’s wages, cost of gas and implements excepted, 
there is no loss, and that they can be made self-sup- 
porting. ; 

The penny and halfpenny dinner associations of 
London suggest a plan which it seems might be ad- 
vantageously adopted in our large cities, and, if con- 
ducted on the economic scale of the London societies, 
not only poor children, but unfortunate adults, might 
be relieved of much suffering without imposing any 
tax upon our benevolent citizens. ‘ 

Any one wishing to know more of the penny dinner 
enterprise may obtain copies of a pamphlet on the sub- 
ject from Messrs. Alexander and Shepheard, 21 Castle 
Street, Holborn, London. It is sold for one penny. 

ath re 
Prize Offered for an Invention. 

Atthethird international conference of the societies of 
the Red Cross, held in September at Geneva, the Em- 
press of Germany offered 5,000 f. and a gold medal as a 
prize for the best model of a soldiers’ barrack and field 
hospital. The delegates to the conference from this 
country have issued a request to American inventors to 
take part in the contest. The barrack must be large 
enough to contain 12 beds. It must be easy of trans- 
portation and made with interchangeable parts, and 
capable of being taken down and reconstructed. The 
designs are to be sent to Antwerp, Belgium, by Septem- 
ber 1, 1885, when a committee will decide on their re- 
spective merits. 
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APPARATUS FOR TESTING SEALED CANS. 

The object of this invention, recently patented by 
Mr. Marvin C. Hutchings, of Astoria, Oregon, is to test 
sealed cans for the purpose of detecting leaky ones in 
time to seal them and prevent the contents from be- 
coming decomposed. A cylindrical iron or steel ves- 
sel, placed horizontally, is provided at one end with a 
hinged door which may be held closed hermetically. 
The cans to be tested are placed on a truck running on 
a track laid within the vessel. The cylinder is fur- 
nished with a pressure gauge and safety valve, and is 
connected with a pump for filling the vessel with air 
under pressure. After remaining in the vessel for sev- 
eral minutes, the compressed air is allowed to escape 
suddenly. The air has time to find its way into all 
cans which are not soldered perfectly tight, so that an 
equilibrium of pressure is maintained outside and in- 
side; but upon the sudden relief of exterior pressure, 


HUTCHINGS’ APPARATUS FOR TESTING SEALED 


the air within the defective cans fails to find ready 
exit, owing to the small size of the openings in them, 
and hence exerts a strong outward pressure, thereby 
bulging one or both heads. The bulged cans can easily 
be assorted from the rest, and are then soldered and 
again tested; by this means great losses in material 
and freight are avoided. 
et 0 
CAR COUPLING. 

By means of the coupling shown in the engraving the 
ears may be coupled without requiring the trainmen 
to stand between them. ‘The drawhead, A, hasa socket, 
B, which ranges vertically so as to receive the link, C, 
which stands edgewise instead of lying horizontally in 
the common way. The link is formed tapering, both 
ways from the center toward its ends, and the link 
sockets are correspondingly shaped. Near the base of 
the link socket is a horizontally ranginghole to receive 
the coupling pin, D, which is connected with the outer 
end of the lever, E, which is formed with a lug, c, enter- 
ing a recess in the side of the drawhead; the lever is 
pivoted so asto swingin a horizontal plane by the 
pin, F. One end of the lever, H, iscurved, and is con- 
nected by the link, G, with the short arm of the lever, 
E. The other arm of the lever, H, extends to theside of 
the car, where it connects with the lever, J, fulerumed to 


the car body and leading to the roof, where it passes be- 
tween two bars having a series of holes, in any one of 
which a spring pin on the lever may be passed; : this 
locks the levers in any desired position, so that the 


coupling pin, D, cannot be displaced accidentally. To. 


uncouple the cars, it is only necessary to unlock the pin 
from the bars and swing the lever, J, ina direction to 
withdraw the coupling pin. ‘The forward edge of the 
coupling pin is curved, as shown in the plan view, Fig. 
1,in order that it may be easily withdrawn by the 
levers should there be any tightness of :the link‘on it, 
The levers may be locked so as to hold.the pin with- 


drawn, so that when necessary the cars may come | 
together without coupling. When the coupling is fit- | 
ted to passenger cars, the frame of the locking device is 
fixed to the platform; and when applied to flat box or | 
coalcars the lever, H, isextended to forma handle from : 
which the mechanism can be operated; in this case the 
lever is provided with a suitable locking device. The 
coupling link, having narrow ends, will readily enter ' 
the link socket of an opposing draw head, be it 

higher or lower; the link need nut be held and guid- | 
ed, as it enters the head automatically. | 

This invention has been patented by Mr. Edgar Rye, | 
of Albany, Tex. 

rt 
Electrical Bleaching. 

M. Bonneville (in the Teinturier Pratique) gives the 
following recipe: Into a cold solution (containing 
1 per cent of bromine) there is poured 1 per cent of caus- 
tic soda at 36° B., or the equivalent of an- 
other alkaline base; then the vegetable 
textile (previously wetted and perfectly 
saturated with water) is introduced, and 
is left in the bath until discoloration takes | 
place. After a passage through acidu-. 
lated water, drying and rinsing takes | 
place. One per cent of sulphuric acid or 
of nitric acid, poured into the bath when 
the latter is exhausted by successive dis- 
colorations, suffices to place the bromine 
once more at liberty. By then adding 
the same proportion of caustic soda, the ; 
hypobrouiite of soda is regenerated. The 
hydrofluosilicic acid, in composing the 
bromide and the bromates, forms an in- 
soluble salt of fluosilicate of sodiuim, 
which it is easy to eliminate by decanta- ' 
tion. In. this case there are neither sul-| 
phates nor nitrates mixed with the water 
containing bromine. In the last place, 
if during the bleaching there are placed 
in the bath the two electrodes in carbon 
of one pile, the decoloring oxygen is 
constantly renewed by the reformation of hypo-'! 
bromous acid. It has also been found that a bath en- 
tirely exhausted—that is, only still containing bromides 
and alkaline bromates—is regenerated by the pass- 
age of the current. The same phenomenon is pro- 
duced with chlorine and its oxygenated compounds. 
In fact, therefore, M. Bonneville recommends the in- | 
dustrial employment of bromine and hyprobronuites in : 
the bleaching of vegetable textiles, the regeneration of | 
the baths by.acids, and more specially by hydrofluosili- | 
cic acid; and the reconstitution of the decoloring power 
of bleaching agents by means of electricity — The Dyer. | 

De ag hg gta ents ; 
IMPROVED SEAL LOCK. 

The engraving herewith shows a seal padlock in 
which the casing is formed into ways for receiving a seal, 
which is retained in place by the shackle when it. is 
snapped into engagement with a sliding bolt within 
the casing. The U-shaped shackle is hinged at one 
end to the casing provided in its outer surface with a| 
longitudinal slot, 6, through which the tag, ¢, can be} 
seen ; the tag is slipped in a recess through a slot in 
the free end of the casing. Held in the recess bya, 
screw is a sliding bolt, a, the under side of which is 
formed with serrations, and on its upper side is a spring, 
which forces it forward to engage with a slot in the 
end of the shackle to lock the latter. The bolt | 
and spring may be withdrawn from the casing 
by removing the screw. The spring is held in 
place by the bolt, no other means of securing 
it being required. The shackle is held to the 
car by a chain, as shown in the cut. 

The tag or ticket showing the destination of 
the car is slipped into the recess. The door is 
shut, and the shackle passed through one of 
the staples, when the lock is closed by passing 
the end of the shackle through the end opening 
in the casing. Before the door can be opened, 
the shackle must be released from the casing, 
and this can only be done by withdrawing the 
sliding bolt. The bolt can only be withdrawn 
by piercing the tag with a suitable implement, 
the point of which will engage with the serra- 
tions on the bolt, which may be thus pushed 
back. This operation destroys the tag, and 
clearly shows that the lock has been opened. ; 
An aperture is formed in the end of the shackle 
for receiving the usual seal. 

Additional particulars regarding this seal lock 
can be had by addressing the inventor, Mr David B. 
Reeve,,Pier 39 East River, New York city. 


Ne 


CANS, 


Dr. V. PouLAIN writes to the British Medical Jour- 
nal that he has always found a tablespoonful of 
fine bran in bread and milk, night and morning, to be 
the best method of combating constipation in children, 
and it is very useful in conveying to the child silica and 
phosphates. The bran may be allowed to soak in 
the milk, and then, when warmed up to a little- below 
boiling point, itshould be poured on the bread. 
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IMPROVED DOOR OPENER. 

An invention. lately patented by Mr. Edward G. 
Worley, of 2056 Lexington avenue, New York city, re- 
lates to door openers used in apartinent buildings, for 
Opening the front door from the different stories of the 
building. The main plate, A, of the holder is flanged 
at a, is cut away to receive the sliding keeper, B, and is 
recessed to receive the pull bar, ¢; it is also formed witha 
circular cavity and stud to receive the pinion, D, which 
is revolved by the pull bar for withdrawing the keeper, 
the rack teeth of the bar meshing with the cogs of the 
pinion. The pinion is formed with asegmental flange, 


a 


WORLEY’S IMPROVED DOOR OPENER. 


g (Fig. 3), and the keeper is formed with a cross piece, 
h, which is constantly held against the flange by the 
action of the spring, E, serving to force the keeper to 
its most outward position. When the pull bar is drawn 
outward for opening the door, the revolution of the 
pinion causes the flange to act as a cam against the 
cross piece, #, to withdraw the keeper to the position 
shown in Fig. 2. The pull bar is normally held drawn 
downward to the bottom of the recess by a coiled 
spring, the reaction of which will replace the part of 
the opener (to the position shown in Fig. 1) after the 
strain upon the wire connecting the pull bar with the 
knob in the building above ceases. A one-quarter 
revolution of the pinion will wholly withdraw the 
keeper, and since the flange, g, is curved, any further 
movement of the pinion will not change the position of 


‘the keeper, so that the distance the bar nay be drawn 


beyond the point at whichit gives the pinion a one- 
quarter revolution will be independent of the keeper, 
and will be against the constantly increasing tension of 
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the spring. This furnishes a yielding pull for the 
opener, which is very effective in preventing overstrain- 
ing and breaking of the wire. The keeper is guided by 
studs at the back of the main plate, and its outward 
movement is limited by side projections striking against 
the flange, a. 
poesia ~~ 6) —— = 

Rats have a great aversion to the odor of the chloride 
of lime, and, when mixed with water and poured into 
the holes through which the rats pass, they usually. va- 


_eate their haunts. This mixture is harmless, does not 


kill the rats, but drives them away—sometimes, 
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A STEAM WHEEL, OR ROTARY ENGINE. 


The illustration herewith clearly indicates the prin- 
cipal details of construction and arrangement of parts | phragm, B, in its lowest portion, formed with holes to 
in a ‘rotary engine, or steam wheel, which has been | allow the gas to pass to the tip. Upon the underside 


patented by Mr. Robert Powers, of Charleston, Miss. 


In our engraving, Fig. 1 shows a transverse sectional|by a flat spring attached to the diaphragm. The 
A repre- | valve stem, G, of spring metal, rests in notches in the 
sents a cast metal disk of any approved size, with cavi-|valve, in which its end is screwed to permit it to be 
ties or pockets, B, in the face, separated from each , adjusted; the stem passes out at the side of the burner. 
other by narrow bridges, C, there being narrow slit|and upon its outer end is a nut. 
openings through the face of the disk to the cavities | presses the valve to open it. 


elevation, and Fig. 2 a horizontal section. 


a 
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STEAM WHEEL. 
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or pockets. One or more covers, D, are fitted steam- 
tight to the face of the disk, having passages through 
which steam is admitted to the cavities from the boiler 
by the pipes, E, while F represents exhaust spaces, be- 
tween the covers, D, on opposite sides of the wheel, for 
the escape of the steain after it has done its work. These 
exhaust spaces are arranged at such distance from the 
last inlet passage that the exhaust will not open until 
the steam pocket has passed entirely beyond the inlet, 
and the inlet is cut off from the exhaust by the bridge 
between it and the next cavity. The covers, D, are 
strongly bolted to the bed-frame, and are connected by 
rods having nuts, to draw them tight up against the 
face of the disk, from time to time, these covers to be 
also faced with a lining, so they may be taken off and 
refitted as required, or renewed when worn out. It is 


provided, further, that instead of covers there may be | 


a continuous case surrounding the disk, with proper 
inlets and exhaust cavities, the invention contemplat- 
ing a practical working rotary engine which shall have 
as few parts as possible and the utmost simplicity of 


detail. 
er 0 


Feat of the Divining Rod. 


The question as to the magical or the scientific value 
of the ‘‘ divining rod” has just been reopened by the 
success which has attended its use at the Fletton Wa- 
gon Works of the Midland Railway Company, England, 
with reference to the discovery of a permanent, supply 
of water. According to The Sanitary World (London), 
the company requires to use about 500 or 600 gallons of 
water every day, and the well on their premises yielded 
only one-half of that quantity. It was necessary, there- 
fore, to supplement the supply by the sinking of other 
wells or by the construction of an expensive system of 
piping. The former plan was preferred, and two new 
wells were sunk to no purpose. The services of a gen- 
tleman of the district, who bore the reputation of be- 
ing skilled in the art of discovering water 
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SAFETY GAS BURNER, 
The body of the burner, A, is fitted with a dia- 


of the diaphragm is a slide valve, D, held to its seat 


A spiral spring 
At opposite sides of the 
burner are arms, I, extending above the tip; to one 
arm is pivoted a lever whose long arm is forked at its 
end to take upon the nuton thestem. A small rod, 
M, of brass, silver, or other metal having a high rate 
of expansion, is connected to the short arm of the lever 
and to the arm at the opposite side of the burner. By 
adjusting thenut, the valve is moved over the aper- 
tures, and thus retained when the burner is not in 
use. When the gas is to be lighted, the nut may be turn- 
ed out so that the spring will open the valve, and then 
screwed up against the lever when the flame has been 
burning long enough to fully expand the rod, M. But 
itis better not to change the adjustment of the nut, 
the valve being opened by pushing the stem inward. 
' In ease the flame is blown out, the valve will be moved , 
/and the apparatus closed by the contraction of the sil- 
‘ver rod. 

This invention has been patented by Mr. Merry L. 
Pence of Lexington, Ky. 


5: net 6 ee 
COMBINED GRAIN DRIER AND COOLER. 


In our issue of Sept. 30, 1882, we published an illus-' 
trated article describing a new invention for drying and 
cooling grain, seeds, coffee, etc., in one continuous opera- 
tion; this machine went .into immediate use, and has 
been operating very successfully ever since. The mak- 
er’s claim of durability has been fully sustained, the 
first machine, after running three seasons, now being in 
good order and not having required a total expenditure 


Fig. 1—COMBINED GRAIN DRIER AND COOLER. 


of five dollars for repairs. The inventor has recently 
added some improvements which increase the capacity 
and efficiency of the drier in further reducing the tem- 
perature of the delivered products; this is an important 
matter in warm climates, and alsoduring a few summer 
months in the Northern States. These changes consist 


in increasing the heating surface by adding to the length 


by means of the ‘‘divining rod,” were 
then called in. This wizard or expert 
employed for his purpose a forked hazel 
twig, holding one prong of the fork in 
each hand, the points of the fork being 
directed to the sky. After walking about 
the premises for some time, the point of 
the fork suddenly began to bend down, 
purely, as the best evidence goes, of its 
own accord, and to point to the earth. 
The wielder of the wand declared that 
here would be found a plentiful supply.of 
water. Thesameindications were repeated 
at another spot, where the twig snapped 
from the violence of its spontaneous and 
sympathetic motion, and the same confi- 
dent assertions were made with reference 
to tbe occurrence of water—assertions 
which the results obtained by actually 
sinking wells amply justified, the quan- 
tity of water to be obtained being apparently inex- 
haustible. Other persons essayed to use the wand, but 


Fig. 2.-COMBINED 


of the furnace, thus saving fuel, and also in adding a 
supplementary cooling cylinder and exhaust fan, thus 


it rebelled against the usurpation of its owner’s func-|doubling the air current. The inventor has lately 


tions, and remained contumavious and irresponsive. 


If | completed two new machines, which are illustrated so 


any persons, adds the writer, require water in unlikely | plainly in the engravings as to need but a short descrip- 


localities, it might be well to secure the services of this 
diviner before he volunteers for a patriotic mission in 
favor of the troops in the thirsty wilds of the Soudan. 


| tion. 
Figure 1 is a portable drier, styled No. 1, of 
moderate capacity, adapted to the wants of small 
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dealers. No cooling arrangement is shown, not being 
positively required in a machine of this size unless the 
room is limited. A new departure is taken in constitut- 
ing the entire furnace of fire clay material, this being 
of much lighter weight and giving a better appearance 
than the conventional furnace of sheet iron lined with 


GAS BURNER. 


PENCE’S SAFETY 


; brick. It is compact, occupying a floor space of only 2 


feet by 20 feet, and strongly braced, so as to stand dis- 
tant shipment and frequent removals. Motion is trans- 
wnitted to the drying cylinder in the same manner as in 
the larger machine, by two grooved friction wheels of 
chilled iron or steel, each revolved by a sprocket wheel, 


‘and both being connected by one link-belt chain to the 


shaft back of the dner. This is an advantage over 


‘the former method of belts and pulleys, and has been 
, adopted in all of these machines. 


The exhaust fan is driven from the same shaft. A 
gate is placed in the air pipe for gauging the current to 
any required strength. The feeding hopper is shown 
at the left of the sinoke stack. At the right can be 
seen the lifting screws for raising or lowering the end 
of the cylinder, to increase or shorten the time of the 
passage of the material through it, which should be 
varied according to the amount of moisture to be re- 
moved. The numerous troughs shown at this end ex- 
tend the entire length of the case, lifting and dividing 
the grain into a number of thin falling sheets, thereby 
presenting a large surface for the air to come in contact 
with, injorder to absorb and remove the moisture. 
Scorching cannot occur as long as the cylinder and fan 
are in motion. This machine has a capacity of 40 
bushels of ordinarily damp grain per hour, weighs 
4,000 pounds, and requires 2 horse power, consuming 60 
pounds of coal ; coke, charcoal, or wood can be used as 
fuel. The machine is well adapted for drying granu- 
lated tobacco and roasting coffee, for which purposes 
some slight changes are necessary. 

Figure 2 illustrates the No.2 improved driers and 
coolers, run in a gang, to meet the requirements of ele- 
vators or large operators. It has a capacity of 5,000 
bushels damp grain per day of twenty-four hours, or 
double that amount if used alone for cooling purposes. 
No motive power is shown, as it is customary to locate 
plants of this size adjoining an elevator or warehouse, 
which furnishes power and storage fa- 
cilities. As shown, it is arranged for dry- 
ing damp grain supplied to it by the 
conveyer at the left, under which are seen 
the feed gatesand spouts for dropping 
the grain through the suction bonnets 
into the drying cylinders, arranged as 
described above. Owing to the inclination 
of these revolving cases, it is gradually 
carried to the lower ends, being at the 
same time constantly subjected to the 
current of air drawn through the cylin- 
ders in the opposite direction by the ex- 
haust fan. 

The grain now falls into the cooling 
eases and undergoes the same treatment, 
omitting the heat, after which it is dis- 
charged into the conveyer at the extreme 
right of the cut in a dry, clean condition 
(the continued friction and attrition 
with the metal surface scouring off 
the dust, which is removed by the current of air), ready 
for immediate grinding, shipment, or storage in bulk, 
with no taint, or so slight as to escape the notice of in- 
spectors or millers. The patentee has a number of let- 
ters from millers who have used it for the highest grade 
flour. A single countershaft, carrying two pulleys and 
two sprocket wheels, drives the whole machine. The 
maker lays particular stress upon its very perfect 
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adaptation to cooling ‘‘hot” grain. - 


The following | mine during the last days of the experiment, was taken 


table has been prepared from actual measurements |only atthe moment of the observer’s descent. After 


and practice: 


Total square feet iron heating surface................ 000-005 
Total square feet iron cooling surface................eseeeeee 


Total square feet iron surface inside of cylinders... ........ 
Total square feet grain surface exposed to air currents..... 1,212 
Total cubic feet air drawn through the grain per minute.... 7,338 
Total lineal feet traversed by grain during operation. .600 to 1,200 
Time of passage 15 to 30 minutes. 
Total weight of iron work complete, about............. 19,000 lb. 
Total horse power required............cceeceee cece cee ceceecees 
Cost of drying grain for one day of 24 hours: 


4 tons of coal at $2.25 0... ccc eee cece eee eee eens $9.00 
2 men, fireman and foreman, two days each, $1.50...... 6.00 
Cost of motive power at 50 cents per H. P.............. 9.00 
QI CCE A crsiieteis cic rented aden Svea ces ose 50 

$24.50 


Results—5,000 bushels dried at a cost of less than one-half cent per 
bushel. 


Cost of cooling ‘‘ hot’? grain for one day of 24 hours: 


One foreman, 2 days’ time, at $1.50..............e eee eee $3.00 
Motive power............... RS uidiaeisiéjsisicie wreteinarto sis a 9.00 
OTM CtC ooo. 5-5 Scityoratieteiess fo atartt lorie clo gictton Says aysicce eas vemielare 50 

$12.50 


Results—10,000 bushels at a cost of one-quarter of one cent per bushel. 


It requires a space 48 feet long, 24 feet wide, and 12 
feet high, but these can be reduced somewhat 
when necessary. In order not to injure the 
grain, the time required for the 
removal of moisture can be in- 
creased by adding a series of re- 
turn conveyers, by which the 
grain, after it has passed through 
the first drier and cooler, is re- 
turned to the head of the second 
set, and so on until it has passed 
through the whole gang. Its 
passage can be retarded to any 
extent by bringing up the dis. 
charging end nearly to a level. 

The maker claims superiority 
on the following important 
points: Economy of operation, 
drying and cooling in one opera- 
tion, simplicity and durability, 
requiring no expert labor, perfect 
results, ability to use any kind 


remaining at the bottom fora certain length of time 
the temperature of the air gradually rose, and when 
several workmen were occupied permanently at the 
bottom it remained at a temperature of between 0°5° 
and1°. So, after quite a short period of reheating of 
the air, the cold caused no inconvenience to the work- 
men, but, on the contrary, rather braced them up. 

One of the most interesting peculiarities is that the 
congelation is sufficient to allow the quicksand and 
the surrounding earth to be taken out ina single block. 
At the Archibald mine, for example, when the stratum 
of lignite was reached it was found that the earth was 
frozen to over a yard beneath the extremity of the 
pipes, and the top of the stratum was so intimately 
cemented to the superposed quicksand that pieces 
could be broken from the mass without a fracture oc- 
curring at the plane of separation of the layers. 

This fact proves that the Poetsch system may be ap- 
plied with equal efficacy, whatever be the inclination 
of the strata, since the congelation converts the earth 
into a perfectly homogeneous mass. 
tain cases especially be employed in the 
driving of submarine tunnels, and the 
Engineering News observes that the 
Hudson River Tunnel would be par 


of fuel, frictional instead of cog 


gearing, cool and clean operating 
room, and no extra-hazardous 
insurance rate. 

Machines furnished only by 
the patentee, Mr. Stanley E. 
Worrell, Hannibal, Mo., who will 
supply further information upon 
application. 


THE SINKING OF SHAFTS BY 
FREEZING, 

The sinking of mine shafts 
by freezing was first practiced 
by Mr. Poetsch. at the Archibald Mine. The 
method consists in driving into the earth, around the 
perimeter of the shaft, a series of pipes that are closed 
at the bottom and that contain other pipes. A freez- 
ing mixture forced into the inner pipes ascends through 
the annular space and is forced by a pump to a refrig- 
erating machine in order that it may give up the heat 
recovered and then begin the same travel again. 


LUNKENHEIMER’S AUTOMATIC LOOSE PULLEY OILER. 


ticularly suited for the application of it, since the 
stratum of sand and mud at the bottom has avery 
uniform composition, and would permit of working at 
every operation over lengths of from a hundred toa 
hundred and fifty feet. 

A close examination of the frozen portions has de- 
monstrated that the thickness of the block of ice 


| increases with the depth. This is due to the fact that, 


Mr. Poetsch’s experiment, as conclusive as it was, | through the direction given the freezing mixture, the 


was performed upon a shaft of 18 feet depth, only, sunk 
through wet quicksand. So Mr. Haton de la Goupil- 
lere, in briefly describing the operations before the 
Societe d’Encouragement, expressed the opinion that 
it would be absolutely rash to undertake to sink very 
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SINKING SHAFTS BY FREEZING. 


deep shafts by such a process. New attempts have 
nevertheless been made since with entire success at the 
Centrum Coal Mines at Konigs Wusterhausen. Here 
108 feet of quicksand were frozen in 88 days with 16 
pipes analogous to the preceding. The mass solidified 
around the circumference of the shaft was ten feet 
thick. At the Emilia mine likewise a 9 foot shaft 
was sunk through a 118 foot stratum of quicksand. 

In these different operations, the temperature, which 
reached —19° at the bottom of theshaft of the Archibald 


maximum of its action is exerted at the base of the 
pipes. There forms, therefore, around each of the lat- 
ter a truncated cone of ice whose larger base is situated 
beneath. These truncated cones gradually increase 
and finally penetrate each other, until the whole earth 
forms but a single block of ice. 

We may conclude from the results obtained 
that, with a circular shaft, congealed earth over 
a yard thick permits of the sinking of a six 
and a half foot shaft without lining. The pipes 
are driven in different ways. When the shaft 
is already sunk up to the level of the water, 
and the stratum of wet earth is not very thick, 
it suffices to.drive the pipes into the sand by 
removing the latter from the interior by means 
of asand pump. In wet earth of some depth, 
a boring machine is employed. This puts down 
four pipes at once. If the strata to be tra- 
versed contain erratic blocks, the latter are 
avoided by inclining the hole, or, if they are 
too large, they are traversed by a special tool. 

Mr. Poetsch proposes to apply his system to 
the constructing of bridge piers, and has just 
made a contract with the government of Rou- 
mania for the construction of the twelve piers of the 
great Bucharest Bridge. 

According to the Techniker, it is his intention to 
proceed by two methods. The first (Figs. 1 and 2) con- 
stitutes a combination of the compressed air and freez- 
ing methods. After sinking the working chamber by 
ordinary methods twelve or fifteen feet beneath the 
bottom, the freezing pipes will be driven beneath and 
around its perimeter in such a way that the whole mass 
contained in the cavity to be formed above the rock 
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may be taken out ina block. The caisson will then be- 
come water tight, the air lock will be removed, and the 
work will be effected in the open air. 

In the second process the use of compressed air will 
be dispensed with. After sinking an open caisson over 
the location of the pier, the pipes will be driven. After 
the freezing has been done, the water will be removed 
from the caisson by pumps, and the work will be per- 
formed in open air. 

In order to preserve the masonry from the freezing 
action of the surrounding mass, it is Mr. Poetsch’s in- 
tention to line the side of the cutting with a layer of 
straw, and to formthe joints with a mortar of sand and 
tar or asphalt. 

The experiments of Mr. L. Malo have demonstrated, 
moreover, that masonry with asphalt joints is suscepti- 
ble of perfect cohesion. 

The Poetsch method, which now appears to have 
entered into practice for sinking shafts. in wet earth, 
presents the great advantage over all previous systems 
of allowing the cost and duration of the process to be 
exactly foreseen. Besides, it secures a vertical sinking 


It might in cer-| of the shaft, since the operation is performed in solid 


earth; it completely dispenses 
with pumping apparatus, and 
does away with those special diffi- 
culties entirely that originate in 
the inclination of the moist stra- 
ta.—La Nature. 
—————*-o—__—_- 

AUTOMATIC LOOSE PULLEY OILER 

The great obstacle which has 
heretofore prevented the success- 
ful oiling of loose pulleys has 
been that centrifugal force kept 
the oil away from the bearings. 
The oiler herewith illustrated 
(shown detached and in place 
upon the shaft in the figures) 
overcomes this objection, and is 
simple in its construction, which 
will be easily understood from 
the engravings, durable, easily 
applied, and very perfect in ope- 
ration. In addition, it is eco- 
nomical, the manufacturer stat- 
ing that one ounce of oil is suffi- 
cient for several months. It re- 
quires aspace of three-fourths of 
an inch on the shaft, upon which 
it is set loosely so as to bear 
against the hub; it is kept in 
place by a slip collar, unless it 
fills up the space between the 
hanger and loose pulley. To 
keep the oiler stationary, a hole 
is provided in the arm to fasten 
a wire, which can be attached 
to the ceiling or wherever con- 
venient. On wide pulleys a slot 
or groove should extend through the entire length of 
the bearing and terminate in a V-shaped notch. 
As this will cause a suction, prevent a vacuum, and 
freely supply oil from end to end of the bearing, the 
feed is regulated by means of a slotted screw working 
like a common stop cock, 

Full particulars can be obtained by addressing the 
manufacturer, Mr. F. Lunkenheimer, proprietor Cin- 
cinnati Brass Works, Cincinnati, O. 

—— ot 0 
COVER FOR COOKING UTENSILS, 


The engraving represents a cover for cooking kettles 


GOODALE’S COVER FOR COOKING UTENSILS. 


or utensils lately patented by Laura’ M. Goodale, of 
Marshalltown, Iowa. Fig. 1 shows acoffee pot and Fig. 
2 akettle arranged with this cover, which is shown de- 
tached in Fig. 3. Within the lower portion of the cover, 
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and extendingfor any desired distance from its front, 
isa strainer made of wire gauze or perforated sheet 
metal In the front side of the cover, within range or 
line of aspout projecting therefrom, is a slide controlled 
by a knob from the outside,which serves to uncover or 
close, as required, the outlet in the cover over the 
spout. By means of this combined cover and drainer, 
the contents of the kettle may be drained by suitably 
inclining the kettle. The slide allows the water and 
steam to escape without coming in contact with the 
hands, and may be more or less opened to allow steam 
to escape and prevent boiling over. Asteaming cham- 
ber is formed between the strainer and top of the cover, 
in which articles may be placed. A kitchen utensil of 
thisdescription will be found convenient and useful; and 
as the improvement is in the cover, it may be readily 
applied to kettle bodies of ordinary construction. In 
applying the cover totea and coffee pots, wire gauze is 
used instead of perforated metal. 


Gorrespondence. 


Burn the Garbage. 
To the Editor of the Scientific American: 

In regard te your article of March 7, on ‘‘ The Pro- 
posed Garbage Burning in New York,” I beg leave to 
make some suggestions, having for many reasons given 
the subject more than usual attention and study, and, 
I think, mastered most of the matter published 'in 
your columns for many years in regard to it. Burning 
the refuse before decay, fermentation, or putrefaction 
commences, is the true solution of the difficulty. It is 
not my purpose to claim this as an original plan, nor 
to startle the public with something new; it is as old 
a sanitary regulation as the days of Moses, though as 
new in some respects to some people as the latest dis- 
coveries of European laboratories in health matters. 

My suggestion is, while you are experimenting with a 
$50,000 appropriation, and expending a million annu- 
ally for street cleaning purposes, to get the help of your 
individual citizens by press appeals, and teaching, and 
let every family daily burn, cremate, destroy, as much 
of their garbage as will be found practicable. Your 
professional men, merchants, and mechanics know 
enough of elementary chemistry to understand that 
garbage,composed mainly of animal and vegetable mat- 
ter, is converted by fire into ashes and vapory matter, 
and the latter, before burning, gives that weight and 
bulk to garbage which heretofore has rendered its 
transportation unprofitable and expensive. Clean 
ashes may be hauled and used for many economic pur- 
poses, and your crematories, when built, will have 
plenty of filth to keep them active without the garbage 
of may be two hundred thousand homes. In view of 
the many columns written upon the “cholera,” which 
has not yet come and I hope will not, it may be worth 
taking into serious consideration, what effect would 
the removal of this garbage have upon thé general 
health, what would be its cost, and what moral effect 
would the daily destruction by burning practiced by 
families for private and public good? 

The plan I think is good, cheap, and must, if gene- 
rally carried out, lower your very high death rate. 

J. M. Worruineron, M.D. 

Annapolis, Md. 

en 0 
Formation of a New Elbow Joint, 


To the Editor of the Scientific American: 

I herewith transmit to you arecord of one of the 
most brilliant operationsin modern surgery, to which 
my attention was called upon its occurrence, and which 
I have watched with deep interest to its successful ter- 
mination. On the 17th day of August last, John Dan- 
ielson, a Swede, in the employ of Palmer & Nichols, 
lumbermen, a short distance from this city, while en- 
gaged in sawing a log was struck by a falling tree. The 
left arm was caught at the elbow, between the tree and 
the log, producing both dislocation and fracture at the 
same instant. 

The bones composing the joint were broken into 
small fragments. Upon receiving the blow, the man 
probably fainted, as this was the last he remembered 
for several moments. This particular kind of injury 
has always been considered very grave, on account of 
the intense inflammation and swelling succeeding. As 
arule, amputation is resorted to at once, and in aggra- 
vated forms is the only alternative. Mr. Danielson 
was at once admitted to Mercy Hospital in this city, 
under the care of the hospital surgeons, Drs. Groner and 
Burkart. The day following the accident, the patient 
being under the influence of anesthetics, Dr. F. J. 
Groner performed the operation, assisted by his col- 
league Dr. Burkart. The articulating surfaces of the 
humerus, together with about two inches of the shaft 
of the bone, the head and neck of the radius, and the 
upper end of the ulna—all more or less crushed and 
splintered—were removed; the quantity of bone filling 
a sixteen ounce bottle. The wound was now dressed, 
by placing the arm in an obtuse angled splint having a 
hinged joint corresponding with that of the elbow, so 
that at the proper time the forearm could be flexed or 
extended, and the position changed as required. 


A large douche filled with ice water was suspended | ventions. 
above the patient, and a very small stream was allow-| lish farmer. 


ed to drop on the coverings of the wound constantly 
for ten days, in order to prevent supervening inflam- 
mation. The patient was placed upon a non-stimulat- 
ing diet, and no unfavorable symptoms followed. In 
five weeks the wound was closed; and in five months 
the patient began to work. At the present time Mr. 
Danielson has a very satisfactory elbow joint, which 
time will render still more perfect, slightly enlarged, 
but exceedingly useful, and he is again in the lumber 
woods, and fully capable of performing all kinds of 
labor. F. A. H. 
Big Rapids, Mich., March 4, 1885. 


Agricultural Machinery Abroad.—II. 

We present herewith a second article on the agricul- 
tural industries of some foreign countries, compiled 
from the resident consuls’ reports to the Department 
of State. 

Silesia.—Henry Dittmar, Consul at Breslau, thinks 
that since the price of sugar beets has fallen from 
22 e. to 15 ce a hundredweight, the thousands of 
acres which were transferred from the producing of 
rye, potatoes, barley, and oats to the growing of sugar 
beets will, owing to the reduced price of the latter, be 
devoted again to raising the variety of cereals as form- 
erly. Steam plows have been used in sugar beet fields, 
and harvesters, binders, cultivators, etc., have been in 
almost general use since the prosperous years following 
the war of Germany and France. But, owing to the 
greater supply of cheap labor of later years, some of 
the labor-saving inventions, notably the reaping ma- 
chine, have fallen into partial disuse, and the cheaper 
German imitation machines have supplanted, to a 
great extent, the American manufacture. 

Mr. Dittmar mentions an annual machinery fair, 
held in Breslau, in the month of June, at which there 
were two hundred and forty-nine exhibitors, almost ex- 
clusively of agricultural machines and implements; 
but, he adds, there were fewer articles of American 
manufacture at the 1884 exhibition than. were to be 
seen in previous years. He alludes to an American 
pulverizing harrow which attracted considerable atten- 
tion, it being the first time it had been exhibited. 

Allusion is made to the effort, some ten years ago, to 
introduce the American portable engines and steam 
thrashing machines, but they met with no success. 
The only way to get American machines introduced 
into Silesia, Mr. Dittmar thinks, is tosend a set of agri- 
cultural machines to some responsible man, and with a 
privilege of hiring them out during a season; and if 
they worked satisfactorily, it would be a good adver- 
tisement, and enable them to enter into successful com- 
petition with the English machines which now control 
the market. 

Holland.—Consul Eckstein, of Amsterdam, and John 
F. Winter, Consul at Rotterdam, both state that Eng- 
lish agricultural machines and implements are mostly 
used, but, as reported in most other northern European 
countries, hay and manure forks, shovels, spades, rakes, 
and such like implements of American manufacture are 
in demand, and find ready sales. 


In style and finish, Mr. Eckstein says, the American | 


implements are conceded on all sides to be superior to 
those manufactured elsewhere; but the idea prevails 
that they are usually too weak for the heavy soil of 
Holland, and, therefore, the farmer prefers the clumsier 
but stronger machines of English make. 

Mr. Winter adds that the Dutch farmers have differ- 
ent ideas about the construction of their implements 
from what the Americans have, and the manufacturers 
will consequently have to acquaint themselves with the 
changes that their products will have to undergo in 
order to give satisfaction in that country. 

England.—Mr. Louis A. Lathrop, Consul at Bristol, 
gives a very extended report on the English manufac- 
ture of machines, which he accompanies with engrav- 


ings of their style and construction, with list of prices} 


the manufacturer sells them at. He does not think it 
will pay our manufacturers to attempt the intro- 
duction of agricultural machinery into England, 
although he thinks it possible to make some sales 
by sending wide-awake agents with machines to 
the Royal Agricultural Society’s annual exhibition. 
Prizes are awarded for novel and useful implements in 
successful operation at these fairs. He warnsourmanu- 
facturers against thinking they can command a market 


for their goods in England without the most persistent | 


effort. 
No half-hearted trial, says Mr. Lathrop, will succeed; 


no occasional sending of circulars or samples to an 
English commission agent will build up a trade in these 
lines. It must be a siege, not an assault; and it must be 
conducted with forethought, resolution, and patience. 

Consul Shaw, of Manchester, confirms the opinion of 
Mr. Lathrop in respect to the best mode of introducing 
American machines, which is to exhibit at the fairsand 
shows in the leading agriculturalcenters. The English 
farmer wishes to see with his own eyes what a machine 
can do, and he is not likely to purchase on the testi- 
mony of others. 

As arule, English farmers are slow to adopt new in- 
Novelty does not captivate the average Eng- 
An invention must be fully proved before 
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a ready sale can be relied on. ‘‘The old way” has 

charms for the great majority, and for this reason it is 

slow work to introduce useful labor-saving inventions 
iamong them. 

When confidence is once established and prejudices 
overcome, the way is easy to success. 

The English builders, adds Mr. Shaw, follow closely 
on the lines of American manufacturers, and itis vitally 
necessary for every American inventor to at once take 
out an English patent, so as to protect any new im- 
provement on this side of the ocean. 

Jasper Smith, U. S. Commercial Agent at Notting- 
ham, reports that R. Hornsby & Sons and T. & F. 
Howard manufacture great quantities of reapers, mow- 
ers, fanning mills, harrows, plows, hoes, rakes, and 
other agricultural implements, many of the patterns 
being copied substantially after American patterns. 
Mr. Smith mentions especially of Messrs. Hornsby’s 
style of reapers and mowers being eminently like those 
of Messrs. McCormick’s and Walter A. Wood’s manufac- 
ture. Mention is made of the extensive use of steam 
engines for thrashing and other agricultural work. 

Ireland.—Consul Piatt, at Queenstown, statesthat in 
his district the agricultural tools, implements, and 
machinery employed, on the small farms, and even on 
large ones in remote districts, are of a very primitive 
description, consisting for the most part of the old 
; Scotch swing plow, sowing machine, and grubber. 
There are no cultivators or wheel plows in use, and in 
these districts the most simply made and cheapest 
plows, harrows, and mowing machines are the only 
ones salable. Food-preparing and such like machinery 
is scarcely known, or, if known, its value in the econo- 
mizing of labor, etc., is not certainly appreciated. In 
the more enlightened centers, however, and on the large 
and well managed farms, all the best machines of 
American and English manufacture are partially em- 
ployed, and their use has been gradually extending. 
American and English made machinery very generally 
prevails in the Cork district. Plows, harrows, grubbers, 
mowing and reaping machinery, are imported from 
England, and mowing and harvesting machinery from 
America. In Kerry, where agriculture is perhaps 
more backward than in any of the other counties, 
there are very few American machinesin use. As to 
(‘how our American manufactures of machinery com- 
pare with those of other countries, Mr. Piatt says 
there is a diversity of opinion, except in respect to 
harvesting machinery, the superiority of whichis con- 
ceded on all sides. 

With regard to the tillage machinery, an idea pre- 
vails—and largely prevails—that though it is cheaper, 
it is not so good or lasting as that imported from Eng- 
land. The American made machines are found to be 
too light in construction, and not so well suited as the 
stronger made article which comes from England, for 
dealing with the hard, stony soil of Ireland. In 
|; Limerick County, where the soil is more loamy than in 
other parts of the province, the general run of Ameri- 
can made machinery compares more favorably with 
the English than is the case in other counties. 

Purchases are made by the farmers on long credit, 
which American manufacturers are not used to, and 
do not like. Onthe whole, Ireland does not seem a 
very encouraging market for American agricultural 
machinery. 

Scotland.—Osear Malmros, Consul at Leith, gives a 
very voluminous and interesting account of the agri- 
| cultural affairs and products of Scotland. The prin- 
cipal American agricultural machines sold and used are 
the mower, reaper, and binder, not less than ten thou- 
sand sheaf-binding reapers having been sold in a sin- 
gle year. No machinery, implements, tools, etc., for 
‘use in agriculture are imported from any country ex- 
cept the United States. 

For many years American reaping and mowing ma- 
chines and sundry other machines and implements of 
American manufacture have had the preference with 
skilled agriculturists, although much prejudice existed, 
and toa great extent still exists, infavor of heavy, cum- 
brous implements, etc. But while the less skillful or 
less advanced farmers are gradually growing away 
from such prejudice, the British machinist is accommo- 
dating his manufactures to the improving taste of 
the farmer, and making them lighter, substituting 
malleable for cast iron in some instances, and intro- 
ducing steel for iron in others, thus bringing the va- 
rious articles in closer resemblance to those imported 
from the United States. 

American manufactures, beyond question, compare 
favorably with British. Noothers are in competition 
with them. 

eet - 0 

A SOLUTION of oxalic acid has been used for remov- 
ing ink stains from cotton, linen, or the fingers, but it 
is attended with the danger of injuring textiles and 
the skin. A much safer and better treatment of ink or 
rust stains consists in the application of two parts of 
powdered cream of tartar and one part of finely pow- 
dered oxalic acid. Shake up the ingredients well to- 
gether, and apply the powder with a dry rag to the 
dampened stain. When the spot has disappeared, the 
| part should be very well washed. 
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IMITATION OF ELECTRO-PHYSIOLOGICAL APPARATUS 
AND ELECTRIC TUNING-FORKS BY HYDRODYNAMIC 
TUNING-FORKS, 

The imitation by hydrodynamic way of the effects of 
electricity and magnetism has led me to devise an ap- 
paratus which I call a hydrodynamic tuning-fork, and 
which vibrates continuously under the action of a cur- 
rent of water, compressed air, or steam (automatically 
interrupted), just as electric tuning-forks do under the 
influence of an electric current. 

The construction of this apparatus is based upon the 
following principles: 

1. When two currents of water of opposite direction, 
and directly facing each other, are issuing from nozzles 
with thick tips or provided with small disks, there is 
an attraction of such currents (one of which, at least, 
is supposed movable) when the distance between the 
apertures is but a few fractions of an inch; and this at- 
traction very quickly increases in measure as the 
distance diminishes. 

2. If, on the contrary, the nozzles have thin tips, 
there is a repulsion. 

3. When the currents are not exactly opposite one 
another, there is produced, when they meet, an axial 
direction that tends to bring them to a parallelism and 
a coincidence of axes. In all cases there may be a 
vibration. 

Applying these results, I have had several instruments 
constructed that have nearly the form of the tuning- 
forks used in acoustics. I shall describe but one of 
them. 

It consists of a U-shaped brass tube (Fig. 1), 20 inches 
in length, 14 inch in internal diameter, and 3 inch in 
thickness, whose two parallel arms are 24% inches 
apart. 

The center of the curved part contains an aperture 
that puts the tube in communication with a nozzle of 
44 inch internal diameter that screws on to a pipe fed by 
the city water. The upper part of each arm is curved 
so as to bring the extremities exactly opposite each 
other, and nearly in contact. To these ends there may 
be adapted disks or pieces of various forms, plane or 
curved, and with thick or thin edges (Fig. 2). 

The apparatus being fixed in any position whatever, 
or held by hand, and the arms being properly spaced, 
if we cause a current of water to enter it, it will at 
once spontaneously begin a regular vibratory motion, 
through attraction if the nozzles are thin at the ex- 


tremity or are provided with disks, and through repul- ; 


sion if the contrary is the case. Upon placing the 
entire apparatus, or only the free extremities, in water, 
it will work very well, and the experiment is much 
more conveniently performed. 

By separating the arms further, they may be kept 
from striking at every vibration, and the sound will 
then be clearer, and it will be easier to get the height 
of it. .In such a case I have found that the instrument, 
without disks, gives the note Za, (217'5 simple vibrations 
per second) as its fundamental. But at the same time 
the harmonic Za; is perceived. 

In measure as the arms of the apparatus are taken 
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Figs, 1, 2, and 8_HYDRODYNAMIC TUNING FORKS. 


out of the water, the sound rises, and when they are 
entirely out of the liquid, it will have reached about a 
third. 

In these different cases, in order to have a sound 
oceur, it is necessary to change the regulation of the 
instrument; but when once it has been primed, it will 
continue to vibrate regularly as long as the experi- 
mental conditions are not too much modified. On 
compressing the arms of the apparatus with the hand 
or aspring, the vibratory velocity is slightly increased. 
On closing the cock more or less, that is to say, on di- 
minishing not the pressure, but the quantity of water 
that enters within a given time, we do not perceptibly 
alter the vibratory velocity, but we diminish the inten- 
sity of the sound emitted, consequently the instrument 
tends to stop. 


I doubt not that, with shorter and thicker apparatus, 
and astronger current, we would obtain higher tones. 

It is with the apparatus (Fig. 1)thus operating, and 
its extremitiesdipping into water, that I have noticed 
the very marked trembling that is felt by the hand 
that is holding it—a sensation entirely analogous to 
that which is experienced when, with both hands, a 
person touches the rheophores of a voltaic or induction 
apparatus of feeble intensity. 

On attaching the arms of the apparatus to rheophores, 
by ineans of wires (Fig. 2), we obtain vibratory effects 
that are capable of being graduated at will, like the 
shocks from an electric apparatus. When the extrem- 
ity of the arms of the instrument in vibration are 


Figs. 4 and 5.-THE SAME, WITH REGULATORS. 


touched, the figures are carried along on the same side, 
as they are by revolving vibrations. 

On placing the pipe that leads the water into the ap- 
paratus against the ear, we hear a loud noise, like that 
of a torrent. , 

Upon holding any part of the said pipe (or, better 
still, one of the arms of the instrument) between the 
teeth, we feel an almost painful sensation, suchas would 
be produced by an electric apparatus in which the cur- 
rent was interrupted. 

In order to produce intenser effects, we might, instead 
of a single hydrodynamic tuning-fork, employ several 
simultaneously, either in unison or of different heights, 
or construct an apparatus of large dimensions actuated 
by so energetic a current that the contact of the hands} 
of several persons could not arrest the vibratory motion. 

With a hydrodynamic tuning-fork double the length 
of the one here described, and the arms of which have 
purposely been made crooked, there occur very strong, 
irregular vibrations under the influence of axial at- 
traction. It is probable that vibrations of this 
nature exist (although difficult to verify) in the first ap- 
paratus, seeing the almost inevitable want of perfect 
coincidence between the axes of the opposite tubular 
extremities, without counting the longitudinal vibra- 
tions that are transmitted to the support. Ordinary 
tuning-forks themselves are not free from such a com- 
plexity of vibrations. 

The form, dimensions, and nature of these apparatus 
may be modified in various ways. It would be pus- 
sible, for example, to get up a form withstraight arms, 
like ordinary tuning-forks, although it would be neces- | 
sary to construct it partially of rubber, or else make it 
of metallic tubes of very narrowly elliptical section, or 
of metallic tubes grooved within. 

These apparatus are all capable of likewise operating 
with currents of compressed air or of steam. 

‘Thus a new relation is established between sonorous, 
hydrodynamic, and electric phenomena. 

But there is one application of these apparatus that 
still further assimilates them to electrical ones, and 
that is that we can make the former serve for keeping 
up continuous vibrations in an ordinary tuning-fork, 
through immediate communications or through a solid 
intermedium. Here the current of water, interrupted 
automatically, replaces the electric current of electric 
tuning-forks. 

In order to obtain such an effect, we regulate the 
hydrodynamic instrument by means of a spring applied 
to the arms, and the tension of which is varied at will, 
or by means of an annular or spherical slide that is to 
be fixed at the proper height, or by adding rods with 
movable balls to the arms, as in the Foucault mercurial 


interrupter (Fig. 5), or finally, by constructing the arms 
so that they will slide in and out, in order to increase 
or diminish the vibrating lengths according to circum- 
stances. 

As for the method of communicating the vibratory 
motion from one fork to the other, that can be done in 
several ways: (1) The two instruments being firmly 
fixed by their bases, an arm of the one may be con- 
nected with an arm of the other by means of a straight 
or helix-shaped wire. On regulating the motion of the 


© 1885 SCIENTIFIC AMERICAN, INC 


apparatus by means of the arrangements just indicated, 
a synchronous motion will be communicated to the 
tuning-fork (Fig. 6). (2) The transmission may also be 
effected without an intermediate wire, by directly ar- 
ranging the vibrating arms of the hydrodynamic fork 
on each side of those of the ordinary tuning-fork, and 
nearly in contact, in such a way that the discontinu- 
ous current (of compressed air) shall strike against them 
externally (Fig. 7). (3) The hydrodynamic instrument 
might also be small enough to allow its arms to be 
placed between those of the tuning-fork, and to act up- 
on the latter like a spring (Fig. 8). 

In order to complete what has reference to hydrody- 
namic tuning-forks, I shall cite one other application 
that may be made of them, although it is not directly 
connected with the comparison with which we are oc- 
cupied. We might, in fact, employ the apparatus as a 
water meter by utilizing its regular, vibratory motion 
for putting a dial mechanism in motion. In order to 
give an idea of the operation of an apparatus of this 
kind, I shall cite two experiments that I have per- 
formed for the purpose of determining approximately 
in what ratio the discharge of water can vary when the 
tube is in vibration, as compared with that which takes 
place when the flow is free or continuous? all other con- 
ditions being the same. 

It is evident that such comparative discharge may be 
expressed by the inverse ratio of the time that the in- 
strument takes to fill the same vessel with water under 
each of the preceding conditions. Now, 

1. With a converging nozzle, thin at the extremity, 
vibrating, it requires 2m. 40 s. = 160s. to fill the same 
vessel; non-vibrating, it requires 1 m1. 40s. = 100 s.—fig- 
ures that have the ratio of 3 to 2. 

2. With a cylindrical nozzle, thin at the extremity, 
vibrating, it requires 1 m. 30s. = 90s. to fill the same 
vessel; non-vibrating, it requires 11. 12s. = 72 s.—fig- 
ures that are as 5 is to 4. 

According tothis, the discharge of water through the 
vibrating apparatus would be, in the first case, %, and 
in the second ¢ that which the apparatus would give 
were the flow continuous. 

It will always be possible by means of the regulation 
of the instrument to cause the velocity of the vibration 
to vary so that the discharge of water shall be a given 
and fixed fraction of that of the free flow. 

Reciprocally, we might substitute an electric tuning- 
fork for the hydrodynamic one, or simply an electro- 
magnetic apparatus, in order to regulate the velocity 
of the liquid’s flow and make a water meter of it.—C. 
Decharme in La Lumiere Electrique. 

+ 0+ ________ 
Compressed Coal, 

M. Escalle, director of the works at Tamaris, sends 
to the Revue Industrielle the following particulars in 
regard to the employment of blocks of compressed 
coal in lieu of coke for blast furnaces. With the ores 
of the country (which are argilo-silicious and small) 
the quantity of compressed fuel employed is 20 per 
cent; but with those of Motka or Pilhals it reaches 
regularly 30 per cent. It has been found that by the 
use of these blocks a much higher temperature of hot 
blast is obtained, and that the proportion of combusti- 


Figs. 6, 7, and 8.—APPLICATION OF THE APPARATUS TO 
KEEPING UP VIBRATIONS IN ORDINARY TUNING 
FORKS, 


ble consumed—coke and compressed coal included—per 
ton of pig iron produced is less than with coke alone. 
M. Escalle attributes this result to the quantity of 
water (114 per cent) contained in the compressed coal 
blocks used by him, as well as to the nature of the 
volatile matters. These blocks have given, on analy- 
sis, the following results: 


By Volume. By Weight. 

CO gsi ono betes Mote rete ees 260 517 
Ons caee es Reems ease ieee eae eee 8°90 15°88 
COM raiceacsinndas cietoasaac ee Seniesa es 3°50 4:43 
WT goscatyiedeeg Cw Stee Bate caw ge aees 14:00 10°14 
OG. Sears eee eadean duces veto 48°80 sis 
Huh si catee gee ter maude ae eee yee 20°20 ‘ 

Doo sa wap wand ieee eee take Ue aan 2°00 2:53 


The volume of gas obtained per ton of the compressed 
fuel was 7,620 cubic feet. 
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THE IMPROVED HAND LOOM EUGENIE, 

The annexed cut, taken from the Illustrirte Zeitung, 
shows a new hand weaving machine or loom invented 
by Miss Eugenie Wernicke. By means of this appara- 
tus, silk, wool, yarn, cords, strips of fabric, ete., can be 
woven into pieces that can be used for pillow-covers, 
shams, curtains, parts of dresses, etc. 

In using the machine, the warp threads are first ar- 
ranged parallel, either on the backs 
of two chairs or secured to the 
knobs of two doors. The warp 
threads are then passed through 
the heddles, arranged on suitable 
frame, and then the ends of the 
warp threads are tied together and 
fastened to the back of the chair 
upon which the person operating 
the loom sits, and the other ends of 
the threads are held in a suitable 
clamp on the table. The heddle 
frame or comb is raised by means of 
the left hand, whereby the threads 
are separated, and then the shuttle 
is passed through the warp threads, 
the warp threads shifted, the shut- 
tle passed through in the inverse 
direction, and so on. Different 
fancy patterns can easily be pro- 
duced on the machine. It is evi- 
dent that broad pieces cannot be 
woven, and the machine is designed 
only for producing long strips for 
household use. 

———__ @ +e ____ 
THE IMPROVED HAND LOOM 
PENELOPE. 

The holder, A, is provided with a 
screw for holding the entire appa- 
ratus on a table, and on the said 
holder an upright frame, B, is held, 
which is provided with rollers, C D, 
over which straps pass for raising 
and lowering the heddle frames, E 
and F, in which heddle frames hed- 
dles of the usual construction are 
held, provided with eyes through 
which the warp threads are passed. 
Two hinged arms, G and H, are 
fastened by means of hinges on the 
holder, A, and can be locked in 
place by means of a latch, J.. The 
warp threads are secured on the 
warpbeam, K, mounted on a frame, 
L, on the end of the arm, H, and is 
provided with a crank for turning it, and with a spring, 
M, for locking it in place. 

The cloth beam, O, is pivoted in the frame, N, on the 
end of the arm, G, and is also provided with a crank 
and with a locking device. The heddle frames, E and 
F, are worked up and down; when one is raised the 
other is lowered, and thereby the warp threads are 
separated, and theshuttle can be passed through them. 
No lay is used for driving the threads home, as this is 
done by the operator, who pulls the threads taut after 
having passed the shuttle.—Jdlustrirte Zeitung. 

rt Oe 
Petroleum in Russia. 

The Russian oil region covers an area of over 14,000 
square miles, with forty-two oil 
wells in one district, over a hun- 
dred in another, four hundred in 
a third, and richer regions wait- 
ing to be developed to produce 
still greater results. One spout- 
ing well produces, it jis said, two 
millions of gallons a day. The 
oilis found in places at a depth 
of a hundred feet, and no well 
has gone below eight hundred 
and twenty-five feet. Three 
Swedish brothers, and a few 
others, Americans and English- 
men, as well as Russians, who 
have been in America, have in- 
troduced method and system, 
pip® lines, oil-carrying barges 
and steamers, tank cars, refine- 
ries, joint stock companies, rail- 
roads, and now produce 800,000 
tons of crude and 200,000 tons of 
refined petroleum, and are rap- 
idly finding new markets. In 
America there are over 25,000 
drilled petroleum wells; in Baku, 
the Russian oil region of most ac- 
tivity, there are 400, but a single one of these, it is 
claimed, has thrown up as much oil in a day as 
nearly the whole of the 25,000 in America put to- 
gether. 

Spouting wells in Russia are both frequent and con- 
stant, and the overflow is sometimes a serious difficulty, 
in some cases run into the sea or low land, and burned 
to get rid of it. 


| 
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Revolution in the Iron Trade.—Making Steel 
Cheaply. 


In another column the reader will find an interesting 
account of the progress steel has made toward dis- 
placing wroughtiron, and there appears another state- 
ment, in the New York 7ribwne from a Pittsburg cor- 
respondent, which seems to confirm the fact that steel 
is to take the place of iron in most places where the 
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Its effect upon the future wages of skilled iron 
workers will probably be appreciated from the state- 
ment now made, that, while steel of a peculiarly excel- 
lent quality, and specially adapted to many uses in 
preference to malleable iron, has been produced in 
larze quantities and placed upon the market, only one 
workman in the whole establishment has needed such 
skill or training as to receive wages averaging as much 
as $2.50 a day. By the new pro- 
cess, which is entitled the Clapp- 
Griffiths process, the silicon is so 
completely 1emoved from the iron 
that, notwithstanding the presence 
of a proportion of phosphorus usu- 
ally found fatal, steel of a high 
grade and of aremarkably useful 
quality is made. To the practical 
iron worker, however, the most 
startling fact remains that the cost 
of this treatment is less than half 
the present cost of making the ordi- 
nary pigiron into muck bar. 

At the wages now paid in Pitts- 
burg, it is reckoned that it costs 
$12.75 per ton to make muck bar 
from pig iron, but by the new pro- 
cess a metal far more useful, in 
better shape for handling, is pro- 
duced at less waste, with a cost of 
only $6aton added to the cost of 
the pig. Moreover, it is shown 
that, by applying the comparatively 
inexpensive plant required in this 
process in connection with ordinary 
blast furnaces, and taking the mol- 
ten iron as itis required hot from 
the blast furnace for treatment in 
the converter, the cost of .produc- 
ing the ton of steel will be only $38 
or $4 more than the cost of pro- 
ducing the ton of iron. 

In the last year, adds the writer, 


Oliver Brothers & Phillips have 
turned out many hundred tons of 


this metal in different forms, such 


as tacks, rivets, wire rods, telegraph 


wire, lightning rods, horseshoe 


THE IMPROVED HAND LOOM EUGENIE. 


latter has been used. The metal manufacturers seem 
to be alive to the change which has come over the 
public in its appreciation of the superiority of steel. 
Early last year people about Pittsburg had their 
curiosity much aroused by inysterious performances 
at the works of Oliver Brothers. A part of the estab- 
lishment was carefully boarded and locked, and jeal- 
ously guarded from all intrusion, and for along time 
nobody was admitted. Indeed, while everybody won- 
dered what was going on, and among iron workers par- 
ticularly a great deal of curiosity was excited, the 
secret was so well kept that the riature of the operation 
did not become known to anybody untilin the last 
month, unless it be to those who had special informa- 
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tion of the affairs and prospects of the great firm of 
Oliver Brothers after its suspension. But now, through 
papers submitted at the annual meeting of the Ameri- 
can Institute of Engineers and publications in local 
journals, the public is assured that a new process for 
working iron has been thoroughly tested, and has not 
only met the scrutiny of experts, but has demonstrated 
its immense practical value. 


© 1885 SCIENTIFIC AMERICAN, INC 


‘metal work beautifully when hot.” 
| cost, Mr. Witherow, of New Castle, Pennsylvania, who 


nails, pipe strips, plates, sheets, 
bars, angles, shovels, spades, and 
stamping iron, which have given 
great satisfaction to consumers. 
The metal possesses, according to 
Captain R. W. Hunt, of Troy, who 
reported on the subject to the 


' American Institute of Engineers, ‘‘an ever-constant 


welding property with great toughness.” He. further 
says: ‘‘I obtained steel with 54 per cent of phos- 
phorus, and my surprise certainly did not decrease 
when I saw the test piece bend double, cold, and the 
As respects the 


has been associated with Mr. Oliver in the work, present- 
ed a paper in which he stated that careful account of 
expenses while making about 2,000 tons of this steel had 
been kept, and ‘‘including cost of the ferro-manga- 
nese, coke, and keeping up the plant, expenses for 
steal power, labor, and everything connected with 
the process, it did not exceed $6.50 per ton over the 
price of the pigiron used.” But, 
as he further showed, much 
greater economy can be had in 
a production of the steel blooms 
in direct connection with the 
blast furnace. 

Another great innovation in 
steel making processes is an- 
nounced in England, which, ac- 
cording to the London J7on and 
Coal Trades Review, will put an. 
almost certain end to the malle- 
able iron trade at once, as steel 
ingots could be made at far less 
cost than that at which puddled 
bars are now made. It will be 
observed that this process ap- 
pears from the description to be 
like the one so successfully intro- 
duced in Pittsburg, at least in 
general results, and in probable 
economy of working. 


Replacing Teeth. 


A correspondent writes describ- 

ing a sled accident by which a 

ten year old girl had two front upper teeth knocked out. 

She was taken to a dentist, who replaced the teeth 

and strapped up her jaw. For two days she could 

scarcely speak, no solid food was allowed, but the ope- 

ration was successful, and the teeth are as firmly set as 

ever. They are a little chipped, but later on, when it 

is safe to work on them, they can be patched with gold 
and be about as good as ever. 
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THE RUDDER OF THE ALASKA. 

We have received the following additional contribu- 
tions upon this subject: 

To the Editor of the Scientific American: 

Seeing in your last issue several plans for steering 
such a steamer as the Alaska, and assuming that she 
has among her equipments a spar, say fore yard or fore 
topsail yard, 65 to 75 feet long, andsome smaller spars, 
say 25 feet long, and two of 12 or 14 feet, and a number 
of hatches about 10 or 12 by 3 or 4 feet, I would try 
the plan of which I give you a rough illustration. 

The important parts of this method obviously are: 
the arrangement at the taffrait which must permit 
of movement of the spar, A, so that the part, C, can be 
lowered and hoisted as well as moved sideways to an 
angle of 10 or 15 degrees by the guys, F. 


iron swivel or universal joint pivoted to the rail; but a 
wooden chock with an oval hole to permit of the 10 or 
15 degrees of movement sideways will answer, if wood 
enough can be found to construct it of sufficient 
strength. The bumkin, D, must be avery strong piece 
of timber, in order to give support to A, and it must 
have atackle topping-lift 
by to support it, and a 
stout tackle running to 


der to have spread enough 
to get a sufficient power on 
A, and its paddle, C, a 
spar should be placed 
across the stern at or near 
to the point. G. 

Sketch 2 shows the stern, 
the coop spar, G, the guys, 
F, running to a capstan or 
worked by what may be 
termed “ relieving tackle,” 
coming inboard at any corm 
veniént place on deck. It 
will be seen at a glance that the effectiveness of this 
plan depends mainly on the ability to get the paddle, 
C, sufficiently immersed. My impression is that an 
angle of about 35 degrees with the water line would be 
about right. 

As the amount of surface in C, or both A and C, 
would be of timber, it would be necessary to load one 
or the other; perhaps C, being made of hatches, it may 
be well to fill in the vacant spaces between the carlines 
and the planking of the hatches with iron scraps or 
even coal, or by bolting on some iron plates or pieces 
of the cast iron floor of the fire room. 

It will also be seen that there must be a long spar, 
and it may be necessary to use a lower yard; if the 
ship has two square rigged masts, one of them can be 
stripped to serve the purpose of A and G, as well as D 
and E, as it may be impossible, on account of having 
only one square rig mast, to spare the fore yard. 

R. B. FORBES. 


Milton, Mass., March 23. 


To the Editor of the Scientific American: 

I send you a sketch of a makeshift that I think 
ought to steer a steamer as well as could be done witha 
ship in tow, and on the same principle, except that it 
would be done from her own deck. 

Take two or more casks, marked A, and attach to 
makeshift rudder, B, 
near edge; weight the 
other edge nearly as 
much as the casks will 
float, attach ropes, C 
and D, to ends of rudder, and pass D 
through pulleys at E, and around a cap- 
stan at B. Any strain would bring the rudder to an 
angle with the ship, and retard the side the strain came 
from. The towlines, C, would take the strain, leaving 
D very little work to do. If the rudder was sunk say 
ten feet, the wind would have very little effect in driv- 
ing it against the ship, if she had to stop, and it would 
be so light as to do little harmifit didstrike. It would 
also be more stable if deep in the water. 


Newark, N. J. 


To the Editor of the. Scientific American: 

Here is the plan of a landsman, who ‘ sniffed the 
briny” for six months in 1850, trying to get to San 
Francisco. 


J. W. D. 


Shove a spar out on each side (say abreast of the fore- 
mast) about twenty feet, stay from outer end to bow 
: proper size, loaded so as to always be 
“submerged, suspended by cable of suffi- 

/ cient strength from end of each spar, 

Bi to be always under water, and, when 

vessel is in motion, trail about abreast 

of rudder, but not solong as at any 

peller; attach line to each cable, start ahead, and if you 
want to go to port, haul on your starboard line (as in 
diagram), and thereby shortening distance of starboard 


and above to head of foremast, drag of 
(.) 
‘ length of cable sufficient to allow drag 
li , time to come in contact with the pro- 
drag, permit port drag to haul her head around. 


If means can ! 
be found, it would be well to have B made of a clamped ! 


the short sheers, E. In or- | 


in use by a brisk officer and competent crew in an hour 
after its necessity is felt. 

If the company to which the Alaska belongs wish to 
send me $200,000 for giving them instructions for the 
eare of their property, you canreveal my name to them 
otherwise I prefer to blush unseen. aR 


Cincinnati, O., March 22, 1885. 


To the Editor of the Scientific American: 

I ineclose sketch of plan by which I believe the 
steamship Alaska might have been worked into port 
with her broken rudder. Briefly, a strong chain long 
enough to reach well round her stern, with hawser at- 
tached, or a continuation of the same chain carried 
well forward along the sides of ship to the deck. This 
chain to be tied in knots for several feet of its central 

section, knots to be far 

enough apart for space to 

allow the outside rim of 
. broken rudder to pass be- 

tween, and knots to be big 

enough by repeated turns to 

make considerable projec- 
tion on chain. This knotted chain to be lowered over 
her stern from spreader booms with tackle projecting 
, at each side of her stern for a little distance to clear 
the sides of ship, and held in suspension at proper 
height to catch the rim of broken rudder rather below 
the center of curve. Thus, upon drawing in each end 
of the knotted chain passed along each side of the 
ship, this knotted section of chain would have been 
drawn in against the rim of the broken and loose 
swinging rudder, which would have been pretty 
sure to pass between some of the knots, and if the 
chain was drawn taut and pulled round from side to 
side, the rudder would have to go with it. The swing, 
of course, would have been limited, but probably 
enough to have kept the ship in her course. I suppose 
the chains could have been held taut, and worked by 
tackle attached to each end and fastened to projec- 
tions on deck, or perhaps by the hoisting engines. 

W. F. NILEs. 


Jersey City, March 23. 


To the Editor of Scientific American. 

Lower the main yard to the deck, lash it to the mast 
and rail, put four blocks on it, one at each end and 
two at the mast, then sew up two 
sacks of canvas, fill them with coal, 
hang them in the water from each 
end of the yard, and bring the ropes 
through the blocks, and then to the 
steam winch; fix them so that 
when one sack is lowered the other 
A poor remedy certainly, but a quick one. 

A RIVETER. 


will rise. 


Buffalo, N. Y., March 19. 


To the Editor of the Scientific American: 

In the last number of the ScIENTIFIC AMERICAN I 
see several attempts to solve your question about the 
broken rudder of the steamer Alaska. I think on such 
a heavy vessel like the Alaska, in rough weather, it 
would be impossible to do 
anything with the old rudder. 
My plan to bring the vessel 
under steering controlis the 
following: Build two boxes of 
angular shape (Fig. 1), angle 
about 60° ; hang one of them 
on side of the ship at the rear 
end. The cable on which the 
device is hung runs across 
the deck and round a shaft to 
alternately hoist and lower in and out of the water(as 
indicated in Fig. 2), according to the course of the vessel, 
The principle of the device is: The forward motion of 
the vessel will cause the water to strike against the in- 
clined surfaces of the boxes, and exert a pressure to 
move the stern sidewise. 

REINHOLD BETTERMANN. 

Cambria City, Pa., March 22, 1885. 


To the Edjtor of the Scientific American. 

If the captain of the Alaska had taken the risk of 
using one of the anchors with chain, A, fastened to one 
end of a long heavy timberas drag (as shown on sketch) 

—- and two_ smaller 
chains, B, one on 
== each side of ship, 
with ends fastened to 
stern-end of drag, 
he would have been 
able to steer the ship, 
because the weight 
would have kept the drag wnder the surface of the 
water, and the side chains could easily be shortened or 
| lengthened, as shown by dotted lines. 

For the sake only of being able to head the heavy 
sea, let go both anchors with 50 or 60 fathoms of chain 
and let the ship drift; it will ride the waves nicely. 
Great Eastern lost her rudder once whenon the At- 


| 
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This substitute for a rudder could be made and put | lantic, and a rudder was then invented which proved 


to work successfully; account of this can be found in 
some English engineering paper. 

Brooklyn, N. Y.; March 19. B. 

[The Great Eastern rudder is described in vol. v., 
1861, p. 263, of the ScIENTIFIC AMERICAN. She did 
not lose her rudder; the tiller, or handle, was broken, 
thereby losing control of the rudder, which was final- 
ly made useful by takinga “‘bight” of chain around the 
remaining top of rudder.—Ed. 8. A.| 


To the Bditor of the Scientific American: 

In your issue of March 7, you gave sketches showing 
the broken rudder of the Alaska, and ask for opin- 
ions as to what might have been done in the emer- 
gency. 

Here issomething that might have been done, pro- 
vided the sea was not asrough as to prevent the men 
from working. Leta pieceof heavy plate iron, CDEF, 
be bent, U-shape, to fit the rud- 
der as nearly as possible. It 
should begin well up under the 
counter and run down as far as 
the water will allow the men to 
work. AtA, and other points, 
a, 6, c, ete., let holes be made in 
the plating as close to the rim as 
possible. Let apiece of about 
3%" wire rope have the ends pass- 
ed through A from opposite di- 
rections, and drawn taut. It 
should then be laced through 
the holes above the ends, in each 
case being carried across the outer edge of the rudder 
and passed through from the opposite sides. This me- 
thod of lowering would make the pull on the rope the 
same whether the rudder be to starboard or port, and 
would prevent unlacing. When the lacing had been 
carried down as far as the water would allow, the rope 
should be carried across the face of the rudder and 
laced up the back to keep the plate from spreading. 
Finally one end should be passed around the outer 
edge of the rudder above the first turn, thus bringing 
both ends on the same side, where they could be secur- 
ed. The plate iron is, of course, on every steamship, 
and the wire rope could have been taken from the rig- 
ging, where it could have been temporarily replaced 
by hemp rope. W. S. SMITH. 


San Francisco, Cal., March 14. 


Chemistry as a Profession. 

Chemists, as a rule, receive from one thousand to 
twelve hundred dollars a year. This seems small when 
we consider to what expense a young man has been 
put to obtain the necessary education. Sometimes, 
however, in a manufacturing house where he has made 
himself particularly useful, a chemist may receive 
eighteen hundred or two thousind dollars, and as su- 
perintendent of works he might get five thousand or 
ten thousand dollars; but such cases are very excep- 
tional. One reason why salaries are smaller in our 
large cities is said to be found in the number of com- 
petent chemists who have come from Germany, and 
who are willing to work for lower wages than their 
American brethren demand. 2 

When a chemist has, after years of study and long 
practice, thoroughly qualified himself in his profession, 
he can give what is called ‘‘an expert opinion.” This, 
as Sam Weller might say, ‘“‘is an opinion as is much 
more val’ble than an opinion as is not expert.” Ina 
lawsuit, for example, chemists would be employed by 
both sides, and an expert would receive from fifty dol- 
lars a day to twenty-five dollars an hour. If an expert 
examined a mine, made a report on the formation, and 
gave his views on the likelihood of its paying the people 
who intended to purchase it, he would be paid perhaps 
five or six hundred dollars and all expenses. But, re- 
member, there are very few ‘‘experts,” and that those 
who enjoy that reputation have paid the price of long 
continued study, of hard and enthusiastic labor, for the 
reputation they have made.—George J. Manson, in St. 
Nicholas for April. 


Surgical Experimenting. 

Surgeons frequently find it desirable to remove por- 
tions of bone quickly. A small electric motor of high 
speed was lately tried on a sheep, to exemplify* how 
quickly and neatly it could be done. 

A contemporary, in describing the process, says a 
sheep ‘‘was taken, etherized, the bone of his leg was 
laid bare, and then, by means of an instrument driven 
by the motor at the rate of 1,200 revolutions per min- 
ute, a portion of the bone was bored out, and in a very 
short time the operation was over—a tiny incandescent 
light was used for examining the cavity as the work 
progressed—the wound was dressed, and the sheep was 
restored to consciousness.” 

The question will naturally arise in the mind of the 
reader why the experiment might not as well have been 
tried on the bone of a dead animal as on a live sheep. 
What advantage could arise from etherizing and ope 
rating upon a poor live sheep,if ‘‘the wound was 
dressed and the sheep restored to consciousness,” is be- 
yond our comprehension. 
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THE VICTORIA REGIA. 

This remarkable water plant is found growing with 
great luxuriance on the Panama River, and other 
streams in South America, where it reaches gigantic 
proportions. Its leaves float upon the surface of the 
water, are of circular form, in soime cases ten feet in 
diameter, the outer edges turned up, to the extent of 
from 2 to 6 inches, so as to present the appearance of 
agreat pan. The strength and buoyancy of the leaf 
are so great as to support on the water the weight of 
aman. In a properly warmed hot house, the plant 
may be readily raised from seeds in’ suitable water 
tanks, and when thus produced the growth and ex- 
pansion is a most interesting study. The water is kept 
at atemperature of from 75° to 80°. The flowers are 
from 10 to 12 inches in diameter, on first opening 
white, but soon changing to clear rose pink, delight- 
fully fragrant. Our engravingis from the Gardeners’ 
Chronicle, and represents a leaf from some plants that 
were recently grown with uch success at Cherkley 
Court, England. 

Reference to our illustration will serve to give a good 
idea of the marvelous strength of these leaves when 
in vigorous condition, as at 
Cherkley Court. The secret of 
their great buoyancy is to be found 
on the under side, where a won- 
derful provision of nature for sus- 
taining the gigantic leaves, even 
in troubled waters, is arranged 
along the entire system of ribs and 
nerves. Strong cellular structures, 
as in Euryale ferox, follow every 
nerve of the leaf, being thickest 
near the stalk and gradually taper- 
ing off to the edge of the blade, 
acting like continuous cork floats 
all along the ribs, the greatest sus- 
taining power being placed exactly 
where most needed—near the leaf 
stalk—so as the better to counter- 
act or break the force coming from 
any sudden rise or fall of the water 
level. Indeed, the whole plant, 
from the root to the flower, is a 
study of nature’s engineering. 
American Pumps for the Soudan. 

While some of the best authori- 
ties in England express approval 
of the placing of the order in this 
country for pumps to be used on 
the Suakim-Berber route, there are 
others who seein to find material 
therein for a good deal of carping 
criticism. The order was for six 
duplex Worthington pumps, of a 
size larger than usually made or 
ever kept in stock in England, and 
the subcontractor who had en- 
gaged to supply them naturally 
felt more confidence, where pumps 
were required to work under a 
pressure of upward of 1,000 pounds, 
in thus coming toa firm which 
had long experience and an estab- 
lished reputation in just this kind 
of work. Nevertheless, according 
to the Jronmonger, ‘‘ various 
makers of pumps have protested 
against the order being sent to the 
United States, especially at a time 


Steel Taking the Place of Wrought Iron. 

Few people not actually engaged in the metal trade 
are aware of the wonderful strides made by steel in 
recent years. In fact, steel is wholly taking the 
place of wrought iron. Steel is simply a mixture of 
iron and carbon, the quantity ofcarbon ranging from 
0°25 to 0°02 per cent of the mass. It is not only stronger 
and for almost every purpose better than wrought 
iron, but it is cheaper. 

Its first victory over wrought iron was obtained in 
England, where steel rails for railroads were found to 
be much better than iron in several ways. They did 
not wear away so rapidly under the wheels, and they 
were able to stand a greater strain. The first Besse- 
mer steel plant in this country was started in 1867. Its 
product was used for making rails; and the total amount 
for that year was 3,000 tons. For a number of years 
the Bessemer steel was almost wholly devoted to that 
purpose, the high price at which it was sold making 
it unprofitable for other uses to which wrought iron 
was put. Steel rails brought $160 a ton in 1867. But 
after the panic of 1873 prices came down, and in 1875 
the rails brought $75. The hard times of 1879 lowered 


when trade is insuch a depressed 
condition at home,” and our con- 
temporary quotes a leading firm as 
saying ‘‘that they could have guar- 
anteed delivery of six duplex pumps, equal in ca- 
pacity to those purchased in America, within thirty 
days, ata cost of about £2,000, instead of the £4,000 
given to the American firm.” 

As against this view of the case, however, a state- 
ment was made in the House of Commons to the effect 
that “the duty required of the pumps in question 
was so greatthat there was not the slightest chance 
of any suitable for the work being in stock in Eng- 
land, and many months would be required to make 
them.” The uses to which the pumps are to be put 
are such as to leave no time for experiment, and any 
failure to do the work required of them would be dis- 
astrous; therefore American pumips have been chosen, 
although, as it seems, to the mortification of some of 
the English pump makers. 

et 0 

THE SHARPENING OF TOOLS.—Instead of oil, which 
thickens and smears the stone, a mixture of glycerine 
and spirit is reeommended. The proportions of the 
composition vary according to the class of tool to be 
sharpened. One witha relatively large surface is best 
sharpened with a clear fluid, three parts of glycerine 
being mixed with one part of spirit. A graver having 
asmall cutting surface only requires a small pressure 
on the stone, and in such cases the glycerine should be 
mixed with only two or three drops of spirit. 


UNDER SURFACE OF LEAF OF VICTORIA REGIA. 


iron is inthe: manufacture of nails. The plates from 
which nails are cut can be rolled from steel ingots as 
easily as from puddled iron, but the steel plate is 
harder to cut, and the cutters charge a little more for 
the work. The plants engaged in making steel nails 
are limited in number, and the price of steel nails is 
higher than that of iron. The steel nail is smoother, 
stronger, and handsomer, and has made its way in 
spite of the higher price, but the difference in price is 
rapidly dwindling, and will, no doubt, soon disappear 
altogether. In November, 1884, the Wheeling manu- 
facturers charged thirty cents and the Troy men 
twenty-five cents a keg more for the steel nails. Quo- 
tations during the last of February this year were 
$2.10 per keg for steel nails and $2 for iron. The profit 
to the manufacturer of the steel nails is much greater 
on account of the smaller cost of the plates, and the 
only thing that prevents the iron nail makers from 
using steel plates entirely is that it takes money to 
change the plant, and after the great depression of 
the past two years money is not overabundant 
among iron manufacturers in any branch of the trade. 

A curious outgrowth of this improvement in the 
manufacture of nails is the action 
taken by the trades unions in the 
West at the instigation of the pud- 
dlers. By the old puddling process 
of making iron plates for nails, the 
pig iron was melted in a grate fur- 
nace, and a small army of men 
stirred up the melted mass with 
long rods until the impurities were 
burned out and the iron became 
pasty instead of liquid. By the 
new process the melted pig iron in 
a big pear-shaped kettle is sub- 
jected to a powerful blast of air, 
which is forced up through it from 
the bottom until the impurities are 
burned out. Then another small 
amount of melted pig iron is poured 
in, and the mixture is ready to be 
cast into ingots. By the old pro- 
cess, twenty skilled men could turn 
out fifteen tons of nail plate in 
a day, while by the new process 
four common laborers and one 
skilled mechanic can turn out from 
150 to 250 tons inaday. Naturally, 
the puddlers must lose their occu- 
pation. .They have induced the 
Contractors’ and Master Carpen- 
ters’ Association of Wheeling to 
poycott the steel nails, and all 
union builders will be asked to 
boycott them also. 

There is one thing that has not 
yet been successfully made of steel, 
and that isa propeller shaft for a 
steamship. Experiments were made 
in England, and after considerable 
money had been lost, the attempt 
was abandoned. Then the wise 
men who were going to rebuild the 
American navy took up the aban- 
doned idea, and ordered: steel to be 
used in the shafts for the new cruis- 
ers. John Roach objected, but the 
Advisory Board insisted, and Roach 
gave the contract to other parties. 
The Dolphin got her shaft, and 
started on her trial trip up the 
Sound, and after a short trip the 
shaft broke. Then the plans of 
the other cruisers were altered, and 
it is said that the change has in- 


the price, in spite of combinations among owners, and| volved a fatal weakening of the sterns of the new 


in 1883 steel rails sold for $40 a ton. Since that time 
the price has fallen steadily, and a recent price list puts 
the price of rails at $29, and of steel slabs, ready to be 
rolled or forgedinto any shape, at $28 per ton. 

The result of these low prices is that bridges are no 
longer made of iron. Steel beams have taken the 
place of iron in the fireproof buildings. Steel ships are 
built instead of iron ships. Steel boilers replace iron 
boilers. Steel rifles replace the old cast iron cannon. 
Wherever tensile strength is required, steel is used. 

The use of steel in beams and girders for houses 
and bridges was a natural sequence of its use in 
railroad tracks. But the use of this steel has not 
been confined to railroads and steamships. The big 
tin plate factories in Wales began to experiment with 
steel instead ofiron about two years ago. Tin plate 
contains about 93 per cent of iron and 7 of pure tin. 
The steel plate was found to be cheaper, and the arti- 
cles made of steel tin plate were superior. For making 
tin dishes without seams or soldered joints, the Sie- 
mens process steel plate is not only superior, but 
it is about the only kind that can stand the spinning 
process. This country now imports 240,000 tons of tin 
plate annually, and it is all madeof steel plate with a 
tin coating. 

One field in which steel has not yet wholly displaced 
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commerce destroyers.—Sun. 
—_ ot Oo 
Fuel of Large Steamers. 


An English contemporary, in replying to a corre- 
spondent who asks how many tons of coal a large 
steamship consumes in a day, quotes the following 
facts from a pamphlet entitled Bottled Sunshine, issued 
by T. B. Purnell & Sons, of Exeter: ‘‘Ocean steamers 
are large consumers of coal. The Orient line, with 
their fleet of ships running to Australia every two 
weeks, may be mentioned. The steamship Austral 
went from London to Sydney in thirty-five days, and 
consumed on the voyage 3,641 tons of coal; her coal 
bunkers hold 2,750 tons. The steamship Oregon con- 
sumes over 330 tons per day on her passage from Liv- 
erpool to New York; her bunkers will hold nearly 4,000 
tons. The Stirling Castle last year brought home in 
one cargo 2,200 tons of tea, and consumed 2,800 tons of 
coal in doing so. Immense stocks of coal are kept at 
various coaling stations, St. Vincent, Madeira, Port 
Said, Singapore, and others; the reserve at the latter 
place is about 20,000 tons. It is remarkable with what 
rapidity these steamers are coaled; for instance, the 
Orient steamship last year took in over 1,100 tons at 
Port Said in five hours.” 
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ENGINEERING INVENTIONS. 


Acar coupling has been patented by 
Mr, Edward B. Oakley, of Madison, Wis. This inven- 
tion covers a special construction and arrangement of 
parts by which cars may be coupled automatically by 
two hook links, which strike against coupling pins as 
the cars come together, and on which they catch and 
are pressed by springs. : 

An anti-friction material and journal 
or other bearing has been patented by Mr. Ferdinand 
E. Canda, of New York city. It is composed of one or 
more metals or alloys, all solid at ordinary atmospheric 
temperatures, and ground, granulated, or pulverized, 
and mixed together with lubricants, such as graphite, 
mica, soapstone, asbestos, etc., not liable to fuse with 
the melting of the metals, which mixture may be put up 
in barrels for use as desired. 

A lubricator for steam cylinders has 
been patented by Mr. Fortunatus G. Kellogg, of Win- 
nipeg, Manitoba, Canada. The body of the lubricator 
is a tube with ends bent downward, and made with a 
boss at mid-length on which the cup is screwed, the 
steam valves acting upon the stems of the lubricant 
feeding valves, which extend into the steam chamber, 
to effect a regular and uniformsupply of lubricant. 


_——_#-o @ 


AGRICULTURAL INVENTIONS, 
A plow has been patented -by Mr. Ole 


K. Hamre, of Pennington, Dakota Ter. The essential 
feature of this invention consists in connections where- 
by the draught clevis may be swung to either side of a 
line drawn through the longitudinal center of the plow 
beam by operating a lever attached to or near the han- 
dles or rear end of the plow for shifting the clevis later- 
ally to cause the plowshare to take or leave land or 
cut a wider or narrower furrow. 

A plow point has been patented by Mr. 
Garland W. Mullin, of Washington, Ga. The purpose 
of this invention is to obviate the necessity of sharpen- 
ing the plow point, while making one that is light, in- 
expensive, and effective; it pertains to that class of 
plows called ‘ sweeps,’’ used where shallow plowing is 
required, and the three plates used may be bolted to- 
gether to make a stiffer plow than one of the same 
weight would be if made of one thicker plate. 


——__#-o-o—___—_——_ 


MISCELLANEOUS INVENTIONS. 


A suspended scaffold has been patented 
by Mr. John Worsley, of Chester, Pa. The object of 
this invention is to promote convenience and safety in 
painting the cornices and upper windows of buildings, 
and it relates to a suspended scaffold made with a lad- 
der having end hooks, and with brackets carrying plat- 
form boards, so the scaffold can be readily suspended 
from the cornice of a building, the horizontal bars of 
the brackets having sliding bars so the scaffold can be 
readily widened. 


A transparent sign has been patented 
by Mr. George H. Kitchen, of New York city. This in- 
vention relates to signs where glass ‘‘ bull’s eyes’ are 
used for letters placed over a light, and consists in 
forming the “ bull’s eye’ with a lip or flange of greater 
diameter than its visible outline, so a shallow cavity 
can be made therein, and no portion of the ornamental 
outline of the -bull’s eye will be obscured by the body 
portion of the sign, and no dust can collect and remain 
within the bull’s eye. . 


A thill coupling bolt has been patented 
by Mr. Ira M. Richardson, of Littleton, N. H., and No. 
334 West Seventeenth Street, New York city. This in 
vention consists in the combination, with a bolt, of a 
spring strip pivoted to one end of the bolt, and having 
its free end bent up and provided with an aperture for 
receiving the free end of the bolt, thus locking the bolt 
in place, the device being such as to prevent the bolt 
dropping out accidentally, while facilitating its inser- 
tion and removal. © 


A feeding trough has been patented by 
Mr. James 8S. Moody, of Fillmore, Ill. The invention 
covers a swinging hopper, with openings, and a shallow 
pan or trough, both so arranged as to allow of the feed 
passing out in limited quantities as the stock by push- 
ing on the hopper cause it to swing, so the stock will 
get only just as much food as they will eat clean, and 
the amount of total discharge or time of discharge from 
the hopper may be regulated. 


A folding table has been patented by 
Mr, John W. Stowell, of Putney, Vt. This invention 
covers a special construction and combination of parts 
for the making of a table which, when open for use, will 
be-firm and secure, and will be very compact when fold- 
ed for storage or transportation. 

A wind engine has been patented by 
Mr. David H. Bausman, of Lancaster, Pa. This inven- 
tion relates to a former patented invention of the same 
inventor, and has for its object to provide a machine 
simple in construction, which regulates itself automati- 
cally, and adjusts itself according to the direction from 
‘which the wind blows. 

A trace carrier has been patented by 
Mr. James H. Philpott, of Rising City, Neb. This in- 
vention covers a cheap and practical device of a trace 
carrier for harness, in which it is easy to insert and re- 
move the cockeye, and there is a shield to prevent the 
trace carrier from coming in contact with the horse. 

A surveying instrument has been pa- 
tented by Mr. William L. Curtis, of Forest Grove, Ore. 
It isa level and sight gauge of novel contrivance, to- 
gether with a variable angle gauge adapted for use as a 
surveyor’s level, and for determining angles in both ver- 
tical and horizontal planes, and for measuring heights 
and distances, the whole being simple and cheap. 

A stone sawing machine has been pa- 
tented by Mr. R. Lester Barney, of Swanton, Vt. This 
invention provides, in connection with a suitable base 
for holding the stone, a tank for receiving sand and 
water, a bucket chain for raising the sand and water, 
anda gutter for conducting sand and water that has 
been dumped to the block of stone being sawed, with 
various other novel details, 


An alarm clock has been patented by 
Mr. Samuel S. Colt, of Orange, N. J. It is made witha 
cam wheel connected with the clockworks and operating 
a bent lever, which is held down by a spring to engage 
with a stop hook attached to the shaft of the alarm es- 
capement, whereby the alarm will be made to sound in- 
termittently at regular intervals. 

A music rack for pianos has been pat- 
ented by Mr. Charles Baumeister, of New York city. 
The invention consists in the combination with a piano 
casing of arackhinged at its top to the front ofthe 
casing, and of a slat adapted to swing downward and 
outward from the front of the casing and form a sup- 
port for the bottom of the rack, the rackto be held in 
place by a latch when closed. 


A washboard has been patented by 
Mr. Henry C. Carter, of Montclair, N. J. This inven- 
tion relates to washboards fitted with protectors that 
guard against the splashing of suds on the operator, 
and also form a bearing surface or rest; it coversa 
spring connection of the protector with the washboard, 
and the same protector may be used on either side of 
the board. 


A cloth guide for looms has been pa- 
tented by Mr. Cornelius J. Sullivan, of Fall River, Mass. 
This invention consists in guides attached to the breast 
beam of a loom and arranged in connection with a cloth 
roller to guide the cloth on to the roller, so asto roll 
straight and true thereon and prevent the shocks and 
jars of the loom from causing the cloth to run to one 
end of the roller. 


A corn sheller has been patented by 
Mr. Nicholas Potter, of Troy, Pa. This invention 
covers novel features for the promotion of convenience 
and economy in constructing corn shellers; the ears 
are introduced through a hopper, the shelled corn es- 
capes through apertures in a grate, and the cobs are 
forced out by the shelling wheel through an aperture in 
the upper part of the rear end board. : 

A fireplace has been patented by Mr. 
Reuben R. Jones, of Sprague, Washington Ter. It has 
two separate fire boxes, combined with a series of valves 
for conducting the products of combustion from one 
fireplace into the flue of the other, or throwing the heat 
from one fireplace into the fireplace above the firebox 
of the other, so that two rooms can be heated by one 
fire, or one room by two fires. 

An overflow alarm for water tanks has 
been patented by Mr. Frank A. Cushing, of New York 
city. In combination with the telltale pipe of a water 
tank is an enlarged section with a wheel journaled in 
it; there isa pin on the journal of the wheel, a lever 
hammer, and a gong, all designed to make an improved 
arrangement for giving nutice when a tank is full by 
ringing a bell. 

A gang plank for ferryboats has been 
patented by Mr. Lawrence F. Frazee, of Jersey City, N. 
J. The gang plank is hinged on a turning platform, 
the platform and plank having side rails, and levers 
being pivoted on the platformand connected by rods with 
the gang plank, which can be raised and lowered very 
easily and rapidly, and is so constructed as to prevent 
the passengers from being forced off the plank. 


A sailboat has been patented by Mr. 
Israel Garrard, of Frontenac, Minn. This invention 
covers a web device of ballast fin, to use in place of the 
ordinary center board and ballast, the device being held 
firmly to the hull of the boat, and having at or near its 
lower edge such an enlargement as will give sufficient 
weight to draw the boat down to the desired lines of 
flotation. 


A feeder for cotton presses has been pa- 
tented by Mr. Henry Selz, of Pilot Point, Texas. The 
receiving box and feed box are separated by a sliding 
plate attached to a follower secured to the piston rod of 
a.steam cylinder, to adapt the feeder to be interposed 
between a cotton gin and a baling press, and the inlet 
and outlet valves of the cylinder are so connected 
that the movements of the piston can be readily con- 
trolled. 

An instantaneous shutter for photo- 
graphic lenses has been patented by Mr. August Loef- 
fler, of Tompkinsville, N. Y. It is made with a plate 
having an opening to receive the lens tube, a spring 
roller and a plain roller connected with the plate, and 
having a connecting cloth with central opening, with 
handle, ratchet wheel, and spring lever pawl, whereby 
the rollers can be readily turned and released, constitut- 
ing together a simple mechanism for instantly uncover- 
ing and covering the lenses, so as to obtain an instanta- 
neous exposure. 

A automatic shunt for telephone lines 
has been patented by Messrs, Charles D.. Wright and 
Charles A. Fisher, of Petersburg, Il]. The invention 
combines with a telephone line a series of signaling 
magnets and an electro-magnet and spring for each sig- 
naling magnet, the electro-magnets automatically cut- 
ting out the signaling magnets when the reverse cur- 
rent does not pass through the electro-magnets, and 
automatically bringing the several signal magnets in 
circuit whenthe signaling current passes through the 
electric magnets. 


Dpecial. 


TWO WELL KNOWN EDITORS. 


One of the busiest religious editors in Philadelphia, as 
well as one of the most successful, isthe Rev. Victor L. 
Conrad, of the Lutheran Observer. He is the office editor, 
while his brother, the Rev. lk, W. Conrad, D.D., is the 
editor-in-chief. Professor V. L. Conrad gives his whole 
time and effurt to the work of making the Lutheran Ob- 
server the valuable sheet it is. He was, comparatively, 
a short time ago, a broken down invalid. Nowhe is as 
hearty as anybody need want to be. 

In the interest of overworked editors, broken down 
literary men, and exhausted men of business, one of our 
writers paid a visit to Professor Conrad a few days ago, 
and had a pleasant and practical talk with him. Profes- 
sor Conrad was seated in his editorial chair, “ pushing 
things” for the coming issue of the Observer, and thus 
he informed us: 

“There are few people who become as weary and worn 
as brain workers. By long and unremitting overwork 
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with the brain, I was badly run down, and brought into 
a condition of great nervous weakness. My stomach 
was in poor condition. My digestion was bad. If I ate 
a hearty meai, I felt heavy and dull. 1 had a general 
feeling of good-for-nothingness. I was unable to per- 
form my editorial duties with satisfaction. In this state 
I realized that something must be done, and that right 
promptly, or I would become a confirmed invalid. This 
was six or eight years ago. 

“From the experience of others, I knew something 
of Compound Oxygen. I would have been inclined 
to be a little skeptical] about it, but I knew of the 
case of Mrs. Kelley, formerly Miss Hornbrook. I knew 
how prostrated she had been; an apparently hopeless 
case of spinal injury. I thought that if such a case as 
hers could be reached by Compound Oxygen, mine was 
not beyond its power. 

“To make a long story short, Itook the treatment. I 
saw at once that it was not one of the class of remedies 
which do their work intwenty-four hours. For this I 
liked it all the better, and 1 gained confidence init. I 
began to improve; first alittle, then more decidedly, 
but gaining all the time. Before long that miserable 
feeling of good-for-nothingness was gone. My nerves 
were toned up. My stomach improved, and eating was 
no longer the cause of torment. 1 was able to domy 
work. My recovery was asimple and pleasant process. 
No nauseous medicine to take; no unpleasant operations 
to endure. I could experiencethe pleasure of restora- 
tion and still attend to my literary duties. I continued 
the treatment until my health was fully restored, and I 
could perform my editorial labors as felicitously as 
ever. 

“You ask me if I ever have occasion now to returnto 
the treatment. Yes, Ido sometimes. There are times 
whenI am mentally jaded from overwork and conse- 
quent fatigue. Then I take a few inhalations of the 
Compound Oxygen, and it seems to renew my vitality 
and act with immediate effect.” 

Well, Professor, how about the case of your brother, 
the Rev. F. W. Conrad, D.D.? 

“His restoration by means of Compound Oxygen isa 
wonderful instance of the efficacy of that method of 
treatment. His nervous system was completely shat- 
tered. His was an aggravated case of overwork, follow- 
ed by too severe doses of powerful drugs. For several 
months he was entirely laid aside. After beginning a 
course of treatment with Compound Oxygen, his im- 
provement soon followed. The first effect was that he 
was able to enjoy healthy sleep, to which he had long 
been a stranger. Then his whole system was toned up. 
His digestion, which had been greatly disordered, be- 
came natural and hearty. A marked improvement in 
his sight was one of the most notable indications. One 
eye had long been sightless, and the other was weak. 
But the sight of the remaining eye became much clearer 
and more reliable. He is now busy among the churches 
as well as attending to his duties as editor-in-chief of 
the paper. He travels much of the time, while I attend 
to the office duties and the detail of the editorial labor. 
He stands the fatigue of travel wonderfully well. He is 
preaching almost every Sunday, and delivering frequent 
addresses. 

‘Both my brother’s case and my own are of interest 
to the overworked thousands who cannot take a week’s 
rest or a day’s rest from their wearying labor. Ithink 
literary men, business men, and overworked clergymen 
as well, ought to know more about this Compound Oxy- 
gen ; it is so simple, so efficacious, so easy of application, 
and so certain in cases of disease which the physicians 
consider almost beyond hope. Its applicability to a wide 
range of diseases seems to me to be one of its highest 
merits. It is entirely free from everything like empiri- 
cism, and produces the best results by the natural and 
direct way in which it acts on thevital organs of the 
system, repairing waste, and making good the ravages of 
disease and decay.” 

A “ Treatise on Compound Oxygen,’’ containing a history 
of the discovery and mode of action of this remarkable 
curative agent, and a large record of surprising cures in 
Consumption, Catarrh, Neuralgia, Bronchitis, Asthma, 
etc., and a wide range of chronic diseases, will be sent 
free by Drs. Starkey & Palen, 1109 Girard St., Philadel- 
phia, to any one who will write to them for it. 
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ing, and exclude emery arising from grinding. Price, 
$80. Brown & Sharpe Mfg. Co., Box 469, Providence, 
R. I. 

Ladies’ Hose.—All styles and sizes on one machine. 
Lamb Knitting Machine Co., Chicopee Falls, Mass. 

Milling, Drilling, Polishing, Punch and Die Work. 
Interchangeable Tool Co., 313 North 2d St., Brooklyn, 
N.Y. 

Patented Shafting Lathe.—Capacity, 300 feet 2% fin- 
ished shafting 10 hours. Pond Machine Tool Co., 
Worcester, Mass. 

Surface Gauges. Exact. Best made. Send for cata- 
logue. J. Stevens & Co., Box 28, Chicopee Falls, Mass. 


Bevel Gears cut theoretically correct.—Full particu- 
lars and estimates. Brehmer Bros,, 488 N. 12th St. Phila- 
delphia, Pa. 

Carbon Plates.—Bowe, mfr., 48 R. R. Av., Jersey 
City, N. J. 


Master Keyed Locks and Padlocks. Sets of any size. 
Miller Lock Works, Philadelphia, Pa. 

Oars to face your course with speed and ease. 
Alex. Beckers, Hoboken, N. J. 


Patent for Sale, No. 314,011.-A Lock Mortising 
Chisel. Address Philo Kk. Fox, 140 Park Av., Bridgeport, 
Conn. 


At 


Wanted. 
A manufacturing company wishes to obtain some kind 
of light machinery to manufacture by contract or roy- 
alty. Address Box 1024, New Haven, Conn. 
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Send for illustrated circulars of Hall’s Patent Boiler 
Feeders. The best known. 112 John St., New York. 


Shafting, Couplings, Hangers, Pulleys. Edison Shaft- 
ing Mfg. Co., 86 Goerck St., N. Y. Catalogue and prices free. 


Patent for sale cheap. Described on p. 83. F. Bone, 
Lebanon, O. 


Air Compressors, Rock Drills. Jas. Clayton, B’klyn,N.Y. 


The Best Upright Hammers run by belt are made ‘by 
W. P. Duncan & Co., Bellefonte, Penna. : 


Tron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 


The leading Non-conducting Covering for Boilers, 
Pipes, etc., is Wm. Berkefeld’s Fossil Meal Composition ; 
¥ inch thickness radiates less heat than any other cov- 
ering does with two inches. Sold in dry state by the 
pound. Fossil Meal Co., 48 Cedar St., N. Y. 


Try our Corundum and Emery Wheels for rapid cut- 
ting. Vitrified Wheel Co., 38 Elm St., Westfield, Mass. 


The Providence Steam Engine Co., of Providence, R. 
I., are the sole builders of ‘*The Improved Greene En- 
gine.” 

Every variety of Rubber Belting, Hose, Packing, Gas- 
kets, Springs, Tubing, Rubber Covered Rollers, Deckle 
Straps, Printers’ Blankets, manufactured by Boston 
Belting Co., 226 Devonshire St., Boston, and 70 Reade St., 
New York. 


Experimental Machinery Perfected, Machinery Pat- 
terns, Light Forgings, etc. Tolhurst Machine Works, 
Troy, N. Y. 


Brush Electric Arc Lights and Storage Batteries. 
Twenty thousand Arc Lights already sold. Our largest 
machine gives 65 Arc Lights with 45 horse power. Our 
Storage Battery is the only practical one in the market. 
Brush Electric Co., Cleveland, O. 

The Cyclone Steam Flue Cleaner on 30 days’ trial to 
reliable parties. Crescent Mfg. Co. Cleveland, O. 


For Steam and Power Pumping Machinery of Single 
and Duplex Pattern, embracing boiler feed, fire and low 
pressure pumps, independent condensing outfits, vac- 
uum, hydraulic, artesian, and deep well pumps, air com- 
pressers, address Geo. EF’. Blake Mfg. Co., 44 Washington, 
St., Boston; 97 Liberty St., N. Y. Send for catalogue. 


Wanted.—Patented articles or machinery to manufac- 
ture and introduce. Lexington Mfg. Co., Lexington, Ky. 


“How to Keep Boilers Clean.”” Booksent free by 
James F. Hotchkiss, 86 John St., New York. 


Mills, Engines, and Boilers for all purposes and of 
every description. Send forcirculars. Newell Universal 
Mill Co., 10 Barclay Street, N. Y. 


Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
For Power & Economy, Alcott’s Turbine, Mt. Holly, N.J. 


Steam Boilers, Rotary Bleachers, Wrought Iron Turn 
Tables, Plate Iron Work. Tippett & Wood, Easton, Pa. 


Send for Monthly Machinery List 
to the George Place Machinery Company, 
121 Chambers and 103 Reade Streets, New York. 


If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For instructions 
address Munn & Co., SCIENTIFIC AMERICAN patent 
agency, 361 Broadway, New York. 


Guild & Garrison’s Steam Pump Works, Brooklyn, 
N.Y. Steam Pumping Machinery of every description. 
Send for catalogue. 


Supplement Catalogue.—Persons in pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the ScI- 
ENTIFIC AMERICAN SUPPLEMENT sent to them free. 
The SUPPLEMENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn & Co., Publishers, New York. 

Machinery for Light Manufacturing, on hand and 
built toorder. E. E. Garvin & Co., 1389 Center St., N. Y. 


Drop Forgings, Billings & Spencer Co., Hartford,Conn. 


Nickel Plating.—Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. Com- 
plete outfit for plating, etc. Hanson, Van Winkle & Co., 
Newark, N. J., and 92 and 94 Liberty, St., New York. 

A lot of new Chucks of all sizes, slightly damaged, at 
half price. A. ¥. Cushman, Hartford, Ct. 


Mineral-Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box 423, Pottsville, Pa. See p. 190. 


Catalogue of Books, 128 pages, for Engineers and 
Electricians, sent free. E. & F. N. Spon, 35 Murray 
Street, N. Y. 

Weare sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalmers-Spence Co., 
419 East 8th Street, New York. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Emerson's (~ Book of Saws free. Reduced prices 
for 1885. 50,000 Sawyers and Lumbermen. Address 
Emerson, Smith & Co., Limited, Beaver Falls, Pa. 

Hoisting Engines, Friction Clutch Pulleys, Cut-off 
Couplings. D. Frisbie & Co., Philadelphia, Pa. 


Barrel, Keg, Hogshead, StaveMach’y. Seeadv. p. 173. 

U. 8. Standard Thread Cutting Lathe Tool. Pratt & 
Whitney Co. Hartford, Conn. 

Catechism of the Locomotive, 625 pages, 250 engrav- 
ings. Most accurate, complete, and easily understood 


book ontheLocomotive. Price $2.50. Send for catalogue 
of railroad books. The Railroad Gazette, 75 B’way, N.Y. 


For best low price Planer and Matcher, and latest 
improved Sash, Door, and Blind Machinery, send for 
catalogue to Rowley & Hermance, Williamsport, Pa. 


C. B. Rogers & Co., Norwich, Conn., Wood Working 
Machinery of every kind. See adv., page 142. 


Stephens’ Pat. Bench Vises and Planer Chucks. 
adv., p. 140. 


See 


Young Men! Read This! 

The VOLTAIC BELT Co. of Marshall, Mich., offer 
to send their celebrated ELECTRO-VOLTAIC BELT 
and other ELECTRIC APPLIANCES on trial for 
thirty days, to men (young or old) afflicted with 
nervous debility, loss of vitality and manhood, and 
all kindred troubles. Also for rheumatism, neu- 
ralgia, paralysis, and many other diseases. Com- 
: plete restoration to health, vigor, and manhood 
guaranteed. No risk is incurred, as thirty days’ trial 
is allowed. Write them at once for illustrated 
pamphlet free. 


Split Pulleys at low prices, and of same strength and 


appearance as Whole Pulleys. Yocom & Son’s Shafting 
. Works, Drinker St., Philadelphia, Pa. 
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HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters, 
or no attention will be paid thereto. Thisis for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not Tinwerel in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Information requests on matters of 
Spek rather than general interest, and requests 

‘or Prompt Answers by Letter, should be 
accompanied with remittance of $1 to $5. according 
to the subject, as we cannot be expected to perform 
such service without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 
Minerals sent for examination should be distinctly 

marked or labeled. 


(1) G. J. S. writes: I am trying silver 
plating, thatis on asmall scale, for the fun of it, and 
expect to do some for some of my neighbors. Will you 
kindly inform me what is considered as a good plate, 
that is, how much silver it takes to put a good coating 
on an ordinary hunting case watch, enough to last for 
4 or5 years? I mean, would it take one, two, or more 
ten cent pieces to put on such a coating? Would a 
gold dollar be enough to plate a watch case with, to 
last the same length of time (5 or6 years), or would it 
require more? Also what acid or acids will dissolve 
gold, from which I can precipitate gold chloride? A. 
As much silver as is contained in a dime would give a 
watch a very good plate. As much gold as is contained 
in a gold dollar would gild a watch fairly well. The 
gilding would last for several years if used with care. 
Dissolve gold in aqua regia, which consists of 1 measure 
of nitric acid and 3 measures of hydrockloric acid. 
The salt formed will be terchloride of gold. 


(2) D. A. F. asks for information in re- 
gard toa good and cheap preparation to put on friction 
matches. A. The igniting composition varies with 
different makers. The following recipes may be taken 


as fairly representative, the first being the best: 
¥ part. 


“ 


1. Phosphorus by weight.... 
Potassium chlorate...........- Roeeres 4 


Whiting 
Finely powdered glass. 
Water 
. Phosphorus by weight. 
Potassium chlorate 


(8) A. M.—We do not understand your 


receipt. A German mixture for matches consists of: 
Potassium chlorate... ese -78 parts. 
Lead hyposulphite. 2.26 
Gum arabic. 22 oc eecsesee sees ~1 sf 


(4) A. J. A.—For best preparation to 
make soap bubbles: Dissolve Castile soap in strong 
alcohol; let it settle or filter, and take the clear solu- 
tion, from which evaporate the aicohol. To this add 
half its weight of glycerine and sufficient water to give 
the proper consistency. 


(5) C. L. asks what to do to cure stam- 
mering. A. Stammering in many instances is due to 
nervousness. Reading aloud every day is said to be of 
assistance to those afflicted with this complaint. 


(6) F. B. P. asks the formula for 
“Putz pomade,” used for cleaning and polishing metals. 
A. There are a number of formulas given for Putz 
pomade; the following is one modification: 


Oxalic acid...........csec ee ee ee stindeoareies 1 part. 
Tron peroxide.... ,.. fae bee 
Powdered rotten ‘stone: -.20 
Palm oil........... wie ee .60 ‘ 
Petrolatum..... 4% 


Pulverize the oxalic acid and add iron oxide and rot- 
ten stone, mixing thoroughly, and sift to remove all 
grit; then add gradually the palm oil and petrolatum, 
incorporating thoroughly. Add oil of myrbane or oil 
of lavender to suit. Apply with a piece of flannel, rub- 
bing off with a piece of soft paper, and polish with 
chamois. 


(7%) J. C. T. asks what distance a ves- 
sel of 500 tons displacement would recoil were a pro- 
jectile of 6 inches diameter or 28 inches area fired 
therefrom under water, say 4 feet deep, with a pressure 
of 4,500 pounds per square inch. A. There would pro- 
bably be no perceptible recoil of the vessel. Its sides 
being elastic and the vessel hollow, the vessel would 
simply vibrate or tremble. 


(8) 8. L. L.—The restoration of an ink 
depends largely upon the variety of ink used. In the 
case of iron inks, exposure to the vapor of hydrogen 
sulphide of the moistened paper is sometimes sufiicient. 
Potassium ferrocyanide will develop the ink in blue if 
iron was originally in the ink. See also page 2131 of 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 134. 


(9) J. J. A. asks how many miles he 
can make per hour with a small steamer 20 feet long by 
4% wide, engine 2% by 344, pressure steam 90 pounds. 
A. 4 to 5 miles. 


(10) J. 8. P. writes: Some business men 
of this city wish me to write you for information as 
to when the process of galvanizing iron was first known, 
they having found some galvanized iron pipe; several 
feet below the cellar of an old building which has not 
been disturbed for over forty years. A. The process of 
coating iron with zinc, or zinc and tin, isa Freneh in- 
vention, and was patented in England in 1837. 


(11) F. M. K.—Steam flows into a 
vacuum at the atmospheric pressure with a velocity ef 
1,550 feet per second. At 10 atmospheres presewwe the 
velocity is only about 1,780 feet. You may readily in- 
terpolate for intermediate pressures, 


(12) G. D. C. asks what metal is used for 
types, and what kind of moulds. A. Type metal: 3 
parts lead, 1 part antimony, by weight. Plaster of 
Paris makes good moulds for type metal. 


(18) W. 8. P. asks how to give the flavor 
of maple sugar to a solution of cane sugar. A. Only 
by the admixture of maple sirup with the cane juice. 
The proportions must be determined by experiment. 


(14) J. J. D.—Kerosene can be colored 
by means of aniline dyes. Many of these will dissolve 
directly in the kerosene. By using those soluble in 
alcohol, and dissolving them in this solvent and then 
mixing with the kerosene, the desired result will un- 
doubtedly be accomplished. 


(15) J. H. L. says: I have a simply 
geared circular saw that one horse works with difficulty. 
If I should increase the number of revolutions of the same 
saw one-half, using the same pulley, and force the wood 
against the saw at the same speed, would the work be 
easier on the horse? A. The increase of the work of 
the horse is more than the percentage of speed, much 
of the power being absorbed bv the machinery of 
transmission, which we have no knowledge of. 


(16) F. I. S. asks how to oxidize copper 
or brass. A. Immerse the articles in a solution of 2 
ounces nitrate of iron and 2 ounces hyposulphite of 
soda to 1 pint of water, until the desired shade of oxi- 
dation is acquired, then wash, dry, and brush. 


(17) O. H. H. asks: By what process is 
beeswax refined and made nice and yellow. A. Pure 
white wax is obtained from the ordinary beeswax by 
exposure to the influence of the sun and weather. The 
wax is sliced into thin flakes and laid on sacking or 
coarse cloth, stretched on frames, resting on posts to 
raise them from the ground. The wax is turned over 
frequently, and occasionally sprinkled with soft water 
if there be not dew and rain sufficient to moisten it. 
The wax should be bleached in about four weeks. If on 
breaking the flakes the wax still appears yellow inside, 
it is necessary to melt it again, and flake and expose ita 
second time or even oftener, before it becomes thor- 
oughly bleached, the- time required being mainly de- 
pendent upon the weather. There isa preliminary pro- 
cess, by which, it is claimed, much time is saved in the 
subsequent bleaching; this consists in passing melted 
wax and steam through long pipes, so as to expose the 
wax as much as possible to the action of the steam; 
thence into a pan heated by a steam bath, where it is 
stirred thoroughly with water and then allowed to set- 
tle. The whole operation is repeated a second and 
third time, and the wax is then in condition to be more 
readily bleached. 


(18) C. F. S.—Your belt will transmit 
from 10 to 15 horse power, according to its tension. The 
determination of power used is very uncertain by belt 
alone. The only approximate way is to use a belt of 
a width that will just drive the machine without slip- 


ping andcomputeitsvalue. See ScreNTIFIC AMERICAN 
SUPPLEMENT, Nos. 39 and 331, for tables and formulas 
for obtaining horse power of belts. 


(19) O. O. writes: I wish to enamel cast 
iron pieces, partly hollow, which are not to be exposed to 
heat. How canI doit ina cheap way? <A. Use white 
Japan varnish; bakes at about 250°, is hard and dura- 
ble, same as used for registers; can be obtained from the 
varnish makers. 


(20) J. E. W. sends us the flowering 
glumes of a grass that he wishes to know the name and 
valueof. A. The glumes sent are those of the ‘wild 
oat,’ a grass very common in California. To botan- 
ists it is known as Avena fatua. It is considered a 
great injury to any grain field into which it may be in- 
troduced, but it makes a very good quality of fodder, 
and is sometimes employed for that purpose in Cali- 
fornia. We would not advise its cultivation, as it 
spreads very rapidly, and eventually becomes a very 
great pest. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted, 


March 17, 1885, 
AND EACH BEARING THAT DATE. 


[See note at end of list about copies of these patents.] 


. 314,149 
. 813,957 


Anchor, J. A. Pettes 
Animal trap, J. Schaffer . 
Anti-frictional material and journal or other 
bearing, F. E. Canda,......... 
Assembling bolt, J. G. Staunton. 
Bag holder, G. W. Wentz.... 


agalisaher’ 313,916 
- 314,075 
313,902 


Basket, R. S. Bartlett.... «++ 313,910 
Basket cover, fruit, J. W. Leslie. «++ 313,873 
Bathing garment, S. Ashner... +. 815,845 
Bed, mantel, J. H. Laskey.... -» 814,032 
Bell, electric, C. E. Kells, Jr.. «+ 813,941 
Belt lace, N. I. Allen +» 818,974 
Belt shifting and replacing device, P. Diehl. -. 818,999 
Bench dog, M. J. Kugler......... .... +++ 813,943 
Bench hook, J. B. Sargent. +++ 814,058 
Bicycle saddle, T. J. Kirkpatrick. - 314,142 
Binder, newspaper, G. W. Welch..........++++seee 314,159 
Bit. See Horse bit. 
Bit brace, J. T. Pendersen..........sseseeeeeeeeeeees 313,950 
Blast furnaces, hoisting and top filling apparatus 

FOP, FH; BPO WH ss oho. Oiiewe 8.505 sien g32,5. 4 get atoasiong + 313,849 
Blind slat fastening, E. M. Coffin. -» 313,919 
Blind tenon, J. Forhan...........sccccseseeeeeeeeeees 313,859 
Board. See Bosom board. Vehicle dash board. 
Boat. See Tow boat. 
Boiler. See Steam boiler. Vegetable boiler. 
Boiler furnace, steam, M. Coryell............+++e00 313,992 
Bolt. See Assembling bolt. Lock bolt. 
Bolting reel attachment, F. Burckharat............ 318,988 
Bookbinding heading, W. Macdonald... - 813,875 
Book support, I. L. Hyde............. 314,151 
Boring machine, gang bit, E. B. Hayes............. 314,124 
Bosom board, F. M. Wright........... .. 814,211 
Bottle stopper, W. H. Clarke... «- 814,110 
Bottle stopper, F. J. Deverall.. . 313,926 
Bottle stopper, L. S. Hoyt.. 314, 1025, 814,179 
Box fastener, 8. B. Dunn........ wedeeaetes Weis sin eie''s 313,857 
Brace. See Brace bit. 
Bracket, W. S. HOW.........ccccsseseesneeteeeeceneee 313,937 


eee 
Sm ee 


Braiding machine, H. W. Winans 
Brake. See Locomotive brake. 

Brick, W. Heard 
Brick for veneering frame houses and other 


wooden buildings, M. F. Ellis.................066 313,20 
Brine cooling apparatus, C. G. Mayer.... seeeee 314,038 
Buckle, C. R. Harris................. - 314,018 


- 814,077 


Buggy, side bar, R. St. Clair.. , 
- 314,086 


Bung cutter, H. Waas...... F 
Button and disk trimming machine, 's. iL Otis. a 
Button attaching apparatus, A. G. Wilkins........ 
Button shank or eye testing machine, E. R. 


see 814,052 | 

. 313,996 

Canning Apparatus: fruit, W. H. ‘Austin obceavesteles 313,975 
Cans, testing sealed, M. C. Hutchings.......... eeee 814,180 


Car, combined grain and oil, J. R. Gathright. 
Car coupling, U. Beausejour. 
Car coupling, F. Burckhardat.. 
Car coupling, W. F. Julian. 
Car coupling, W. S. Miner.. 
Car coupling, E. B. Oakley 
Car coupling, W. Turnbull 
Car floor, F. Burckhardat.. 
Car roof, F. Burckhardt............... ‘ 
Car wheel, self-oiling, H. I. Kirchman............. 
Cars, steam heating apparatus for railway, J. 


«+ 813,932 | 
-- 313,977 
-. 813,983 
-. 313,871 
++ 814,045 
- 314,049 
313,968 
++ 313,986 
« 313,985 
314,140 


314,007 
-. 314,053 
314,151 
314,127 


Carpet fastener, J. Pearsall. 
Carriage step, F. A. Sawyer. . 
Cartridges for ordnance, Hope & Ripley 
Case. See Ticket case. 

Casting, making metallic suspension wheels by, 


Chair. See Nursery chair. 
Check rower wire, machine for forming, G. W. 


Caywood.. 
Checking and registering baggage, G. Rey- 

NOlAS Me vs see i eawse eeSeen V2 Redes ete Ss 314,215 
Chicken cholera, remedy for, G. W. & J. D 

ROSS 55 Soa atosiae's 6 acteye s aticira gh Ga Use cree eka eraalatele clare ole 313,956 


China and earthenware, etc., ornamenting, Doul- 
ton & Slater + 314,002 | 
Chisel, lock mortising, P. I. Fox... 314,011 
Chopper. See Cotton chopper. 
Churn, A. Robinson 
Churn, J. P. Spilger 
Cigar perforator, L. C. Michelena................... 
Clasp. See Shoe clasp. 
Clinometer, J. Kindleberger. 
Clock, pneumatic, Hah] & Mergenthaler. 
Clothes pounder, R. M. Rimer........ 
Collar sweat pad, horse, J. Straus 
Cooking utensil, N. E. Robinson. 
Copying machine, S. Wheeler... 
Corn hulling mill, C. S. Day... 
Cotton chopper, H. G. Cady 
Coupling. See Car coupling. 
Shaft coupling. 
Crank pin lubricator, F. F. Swain 
Cultivator, J. P. Black.... 
Cultivator, Kemper & Stumpe 
Cultivator, J. Lane...............0065 
Cultivator, G. W. Wilson. . 
Cup. See Grease cup. 
Cutter. See Bung cutter. 
Cutting oats, etc., machine for, F. Burckhardt.... 313,987 
Damper for stovepipes and flues, F. J. Gilman.... 314,121 
Derrick, O. E. Halin . 314,015 
Die or nipple holder, S. J. Wakeley. . 314,087 
Door hanger, G. W. Hey +» 814,177 
Door, hanging, G. W. Emerson.................00008 314,005 
Doors and shutters, bar for securing, C. H. 
Knauerid iesieeiieee cae nae siest tase de 6 aaa getaca sees 
Doubling and winding yarn or thread upon bob- 
bins, machine for, J. & J. Horrocks 
Drill. See Rock drill. 
Drilling and tapping apparatus, J. Van Norman... 314,085 
Electric machine and electric motor, dynamo, A. i 
Recke@n za any sci iseicse ecko ea kee te eae tee bees 313,884 \ 
Electric machines, armature for dynamo, W. 
Stanley, Jr. ++» 813,894 
Electric lights, protecting incandescent, N. S. 


313,886 
314,073 
314,043 


++» 813,872 

- 814,014 
+ 813,955 
- 313,963 
. 814,057 
- 814,091 
- 313,997 
- 814,104 
Hose coupling. 


. 313,964 
. 313,847 | 
. 314,136 


313,942 


313,869 


Elevator, G. H. Roehm 
Elevators, electrical safety device for, R. M. 


Curtiss 314,167 
End gate fastener, B. J. Swenson.. . . 314,154 
Engine. See Gas engine. Road ‘engine. “Rose 

engine. Steam engine. Traction engine. 

Escapement, G. B. St. JOWN.......... cece cee ceeseees 313,962 | 
Extractor. See Staple extractor. | 
Fabric turfing implement, C. M. Hinkle............ 314,023 


Feed water heater, W. Schwartz «++ 813,890 
Feed water trap, steam, H. Creamer................ 313,854 


Feeder, steam boiler, C. A. Rickard................5 313,954 
Felly inserting device, J. G. Roh.. . 314,197 
Fence, W. H. Boggs...... . 318,848 


- 314,184 
. 313,929 
« 314,183 
314,068 
. 313,946 
314,150 


Fence, N. Knaub.. 
Fence wire, barbed, W. Edenborn... 
Fencing, making barbed metallic, E. Jordan.. 
Fifth wheel, vehicle, T. Smith 
Filter, R. C. Moore 
Filter, H. Roeske.. 
Firearm magazine, R. F, Cook. . 318,851 
Firearm magazine, L. P. Diss............... «++ 313,856 
Fire extinguishing hand grenades, hermetical 

seal for liquid, J. H. Peirce 
Flanging machine, R. A. Carter 
Flour bolt attachment, J. M. R. Kennedy 
Fork. See Hay fork. Hay and manure fork. 


314,148 
«318,917, 313,918 
314,137 


Fruit jar, J. G. Briggs.........-.cccccceeeeeeeeeeeeeee 314,099 
Fuel, artificial, H. Aigner..............cccceceeeeseee 314,097 
Furnace. See Boilerfurnace. Tire heating furn- 

ace. 
Furnace, Kearney & Hawley.... « 313,939 


314,000 
314,039 
. 313,922, 313,923 
314,119 
314,088 


Gas burner safety attachment, F. Dittmar.. 
Gas cooling apparatus, C. G. Mayer.... 
Gas engine, G. Daimler.. sae 
Gas lighter, electric, J. Geary.. 
Gas lighter, electric, C. W. Weiss.. 
Gas pressure regulator, J. D. Averell 318,846 
Gas purifying apparatus, A. O. Granger..... «» 313,861 
Gases, apparatus for regulating or controlling 
from a distance the flow of, Muratori & Cros.. 
Gases or fluids under pressure, regulator for, J. S. 
Azar oii cs sc icesiicies Meoe cies da eeu esis haseene sues 
Gate. See Swinging gate. 
Gate, R. I. Davis. 
Generator. See Hot air generator. 
rator. 
Glass pendants, manufacture of, W. Somerville... 
Gloves, garters, etc, fastening device for, E. 


314,188 


Steam gene- 


314,069 


Griswold 314,174 
Grain binder, R. Brown -. 314,102 
Grain binders, cord holder for, N. T. Remy... .» 314,056 
Grain cleaner, D. Best............ecceeeeeeeeeees . 313,911 


Grain cleaning machine, J. D. & H. Hasselbusch.. 314,123 
Grain huller, F. Burckhardt..........-...066+ 313,984, 313,989 


| Harness for horses, J. W. Conradt. 


Grate, TL. C. Williamson.....+...-.0+--sereceeeeeeereee 318,904 
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Grates, shaking attachment for, R. S. T. Cissel.... 314,108 
Grease cup, W. Schoendelen.. «- 814,062 
Grindstone apparatus, J. I. Mettler. . sees 313,877 
Gypsum, stucco, or the like, manufacture ‘and 
preservation of articles of, M. Dennstedt 
Hair crimper, E. J. Brooks.. 
Hame, N. G. Schwalen........ 
Hame fastener, C. K. Dickson.... 
Hanger. See Door hanger. 


‘isasie 314,114 
-. 314,100 
-. 314,063 
- 313,927 


Harvester, grain binding, J. Miller 
Harvesters and mowers, cutter and cutter guard 

for, R. Brown ~ 814,103 
Hasp lock, C. Neblett .» 814,147 
Hat brims, apparatus for curling and setting, L. 


314,131 
-» 314,048 
Hay and manure fork, horse, W. Taylor............ 313,966 
Hay during the process of baling, device for re- 


moving dust, etc., from, J. S. Sherman... 313,960 
Hay fork, horse, S. Miller - 818,044 
Heater. See Feed water heater. 

Hinge lock for shutters, S. M. Carnes............... 314,105 
Hoe, R. J. Whitehurst............... cece eeeeee ++ 813,972 
Hoisting and conveying machines, automatic 


-. 314,101 
++ 813,880 
314,031 


dump bucket for, A. E. Brown..... 
Hoisting apparatus, coal, D. C. Niblick 
Hoisting bucket, L. G. Ladd 
Holder. See Bag holder. Iuamp holder. 
Hominy, grits, etc. manufacturing, F. Burck- 


Hook, J. Davis.... 

Hop scales from their stems, machine for sepa- 
rating, J. Muller. 

Hop strings, securing, O. Shute.. 

Horse bit, A. Thornton 

Horses, 


314,146 
+. 814,198 
+. 314,081 


Hose coupling, H. C. Sergeant. 
Hot air generator for fireplaces, J. 


Hub, vehicle wheel, J. C. Hullingsworth........... 314,024 
Huller. See Grain huller. 
Ice creeper, J. J. Temple....... -» 313,898 


+» 813,995 
-. 314,169 
seee 314,026 


Ice cutting machine, {. Crowfoot. 
Ice tongs, W. IDimond..................+ 
flluminating basements, P. H. Jackson........ 7 
Indicator. See Station indicator. 

Jack. See Lifting jack. Screw jack. 

Jar. See Fruit jar. 

Jar or other covered vessel, W. H. Clarke ......... 314,109 
Journal bearing, Thayer & Howell - 314,079 
Key ring attachment, A. O. Jones 314,028 
Ladder, step, D. A. Foster.. 314,118 ~ 
Lamp burner, T. Hipwell.. +» 314,178 
T.ampfixture, G. C. Thomas -» 814,080 
I.amp holder, incandescent electric, A. Swan.. +» 313,965 
Lamp, oil, W. P. Butler............... «+ 314,165 
Lifting jack, A. H. Handlan, Jr.... «» 818,935 
Line fastener, automatic, S. & F. Seib.. +» 314,085 
Line ring for hames, G. J. Letchworth. - 314,084 


Liquid meter, H. F. Gaskill ...................eceees 313,860 
Tock. See Hinge lock. Revolver lock. 
Lock bolt for doors, J. B. Schroder. 313,888 


Locomotive brake, J. H. Williams.... 3 
Locomotive friction device, N. S. Shaler........... 313,959 


Lubricator. See Crank pin lubricator. Steam 
cylinder lubricator. Steam engine lubricator. 


Lubricator, k’. Renders 


Magnet, electro, E. D. McCracken 314,041 
Mat. See Picture mat. 
Medicine, dyspepsia remedy, J. E. Wright......... 314,212 


« 313,969 


Metal bending machine, A. Urbahn.... é 
. 814,059 


Metal drilling tool, T. Scheffler. 

Metals, purifying, C. Edwards...............ceceeeee 314,004 
Meter. See Liquid meter. 

Mill. See Corn hulling mill. Rolling mill. 

Monument, A. Harroun... . 814,019 


of 313,924 
- 314,186 
- 314,012 


Mortising machine, chain, T. E. Daniels 
Mowing machine, W. A. Knowlton..... on 
Musical instrument, mechanical, M. Gally... 
Nursery chair, B. C. Odell 
Nut lock, W. S. Clymer.. -. 814,112 
Nut lock, C. A. Pennington . 314,194 
Oil ;vapors, apparatus for separating, J E Bick- 


313,979 


814,144 
Overalls and pantaloons, Goldstein & Rombach... 314,122 
Ores for smelting, preparing iron, M. R. Conley... 314,113 
Ox shoes, die for forging, W. Pearce. 314,189, 314,193 
Ox shoes, forging, W. Pearce....... . 814,190 to 314,192 
Packing ring for pistons, pump buckets, etc., me- 


tallic, W. Buckley..............cececceeeeeeeeees 313,980 
Pad. See Collar sweat pad. 
Pail, TAs COOK. sae dcscdis ces c2ds wee etasa ded casaeeeee ¢ 313,990 
Paper cutter, mechanism for laying off sheets 

from a, Harlow & Parker................. aevine 313,864 


Papermaker’s cotton drying felt, printer’s ma- 
chine blanket, etc, J. Crossley 
Paper pulp fabric for boxes, etc, Pease & Bab- 


Piano action, upright, F’. Polster...... 314,195 
Picks, machine for making, S. T. Tyler. 313,900 
Picture mat, A. S. Fontaine 314,008 


Pipes, automatic stop plug for gas and oil, w. F, 
Cosgrove 
Planer presser roll, S. M. Richardson. 
Planter and fertilizer distributer, seed, J. P. 
Lummus 
Planter and harrow, combined seed, M. Kirk- 
patrick . 
Planter, corn, L. Scofield 
Planter, cotton seed, J. M. Howell.. 


314,141 
ves 313,891 
. 313,938 


Plow, O. K. Hamre . 314,017 
Plow stock, double foot, D. O. Page --- 814,050 
Plow, wheel, G. Moore..............+ . 313,947 
Power transmitting device, J. WAEG a cadsetegeetse 314,207 
Press. See Printing press. 

Press, J. H. Bock ++ 818,914 
Printing press, C. B. Cottrell . 314,166 


Printing press card feeding attachment, S. A. 
Spencer: + icecaceaci esas see decdte ever acai eee 314,208 

Propelling vessels by exhaust steam, C. E. Burch. 313,981 

Pulverizer, O. S. Richmond.... saeee 313,953 


Pump, D. P. Stewart ~ 314,078 
Pump, double-acting, submerged, C. H. Foster.... 314,117 
Pump, force, A. F. Nagle...............ccceeeeeeeeee 313,879 
Pumping engine, direct-acting, W. H. Worthen... 314,161 
Pumping vil well, apparatus for, G. Allen... . 813,907 


Punch, 8. Coons 
Radiator, W. Hopkins 
Radiator, steam, J.. H. Prentice 
Radiator valve, J. A. Scollay.... 
Railway, mine, J. C. Fowle et al. 
Railway signal, A. Hoffmann 
Ruilway signal, apparatus for actuating the lever 


+ 314,010 
313,936 


of a, A. H. Stetson. ....... cece cee ee ee eee ee eeee 313,895 
Railway sleepers, treating, J. B. Blythe. . 313,912 
Railway structure, underground, R. R. Hazard.... 314,021 
Railway switch, J. W. Henderson . 313,866 
Railway switch, automatic, C.S. Drake... «» 813,928 
Railway tie, C. M. Van Orman...............0666 - 814,158 
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Railway track to be used in connection with vari- 
able railway trucks, G. W. Bemis, Sr........... 313,978 
Railway tracks and gas pipe lines,system for the 
protection of, G. Westinghouse, Jr 


Railways, pneumatic block signal for, W. H. 

,  SChmelZ....... 0... eee eee cece eee eeeee ees e recess 314,060 

Rake and pitchfork, combined, A. Alderman. . 813843 

Rattan scraping machine, A. McDonald.... . 314,042 

Refrigerator door, G. A. McArthur.................. 318876 

Refrigerator water cooling attachment, J. E. 
Gulenther. icdesesisnndec i Riiewstcs neste cctecev eke 314,175 

Register. See Time check register. 

Regulator. See Gas pressure regulator. Tem- 


perature regulator. 
Respirator, M. Souvielle 


Revolver lock, J. T. Smith... a 314,067 
Ring. See Line ring. 
Road engine, A. O. Frick wveee 814,172 


Rock drill, G. F. Wynne - 814,213 
Rock drill tripod, G. M. Githens (r)............ee00- 10,572 
Rolling mill, F. H. Treat...............seeeseeeeeeees 314,083 
Rolling mill for rolling leafed wire for the manu- 
facture of barbed wire, F. H. Treat............. 31482 
Roof, J. G. Staunton 314,076 
Roof, fireproof composite, T. H. White. +. 813,971 
Roofing finishing, L. D. Cortright..... ++. 813,852 
Roofing for buildings, L. D. Cortright. « 313,853 
Rose engine, A. Schwitter......... . 314,064 
Rowing apparatus, B. Dorscher. . 314,061 
Sash fastener, J. Asbton......... «.- 814,162 
Sash supporter, J. D. Simmons.. . 314,201 
Saw, drag, F. A. Strong.......... 314,152 
Saw jointer, G. H. Mayer 314,040 
Sawmill dog, W. H. Snyder................eseeseeeee 314,071 
Scarfs. retainer for the bands of neck, W. B. 
ClOMOCNE oi.ci0e bio diac esteseraeeesiwnceniss cicaceteds .-- 814,111 
Scraper and excavator, road, C. M. Jones..... 314,135 
Screen and storm door, combined, C. Anderson... 313,844 
Screw jack, A. R. Tiffany. - 813,967 
Seal, baggage, E. J. Brooks «-. 314,164 
Seal lock for car doors, J. Forbes 314,009 
Sewing machine, A. Watkins............. seveeee 313,970 


Sewing machine buttonhole attachment, G. 

RORLUSS 3 sic5o0's 545303 oes Seb08s beaa-ehesaensas 828 314,055 
Sewing machine buttonhole cutting attachment, 

B. B. MOOre........ ccc ce ce eseeecceeeseeeeceeseceees 314,046 
Sewing machine feeding device, E. McDonald.... 313,945 
Sewing machine presser feet, vertically recipro- 

cating, J. C. Goodwin 
Sewing machine table cover, G. A. Annett.. 
Shaft coupling, W. B. Turner............ 
Shell, dynamite, J. F. Marvin 


Shirts, combined re-enforce and stay for th 


backs of, J. M. Ide «+. 313,870 


Shoe clasp, J. J. Unbehend (r). 10,573 
Shoe heel, J. Howland........ +e» 814,130 
Siding gauge, J. H. Jenkins.................cceeseees 314,183 
Signal. See Railway signal. 
Sled propeller, J. Wissen... ..........cccceceeesesees 314,210 
Speculum, rectal, L. J. Ingersoll........ . +++ 814,182 | 
Spinning frame stop motion, L. L. Sweatt. 314,153 
Sponge gathering net, B. K. Moscopoulos... 314,047 
Spring. See Vehicle spring. Vehicle seat spring. 

Wagon bolster spring. 
Staple extractor, T. Flanagan................ sarees SIAMIG | 


Water, purifying, T. W. Duffy seeevees 814,008 
Water wheel, turbine, W. H. Elmer.. . 314171 
Weather strip, J. Cotrell................ « 813,921 
Well point, drive, J. E Parker 313,882 
Well, tube, F. H. Smith -. 818,893 
Wells, tubing and packing artesian and oil, J. 
daieentes seeceeeceees 313,915 
Wheel. See Car wheel. Fifth wheel. Water 
wheel 
Wheel, J. Frenier......... 313,931 
Wheelbarrow, H. W. Knowlton 314,185 
Wheelbarrow, J. W. Marshall.. 314,038 
Whisky, making, F. M. Young we 814,096 
Wrench, T. J. WilSOD........... ccc cee ce eee e cece ee eee 314995 
TRADE MARKS. 
Butter, J. Thallon .- 12,028 


Clothing, oiled, Adler Bros. & Oo 22,015 
Dress shields, Canfield Rubber Company -. 12,018 
Extract taraxicum, olive oil, tincture of laudanum, 

and insect powders, fluid, Weismann & Muel- 

lenbach 
Flour, wheat, H. A. Hayden 
Hair dye, M. L. Kellogg. ........ 
Medicine for certain named diseases, to be used 


externally and internally, C. A. M. Pulliam..... N,M6 
Medicine for cholera, diarrhoea, colic, and like dis- 

eases, C. R. Harrington.......0.. cece eee e eee eeees 12,019 
Paper bags, Western Paper Bag Company......... 12,031 


Saddle blankets, fly nets, horse sheets, lap robes, 
and lap dusters, W. Ayres & Sons 
Silica cleaning and polishing preparations, Ply- 
mouth Silica Company 
Tobacco, plug, Bostic Bros. & Wright. 
Valves and hydrants, Chapman Valve Manufactur- 
ing Company 
Varnishes of all kinds, J. A. Shephard 
Vehicles for carrying passengers, 
Herdie... 
Washes, white or colored, for use on walls, 
etc., A. A. Hasson 
Washing liquid, LL. Kuhlmann & Bro... 


wheeled, P. 


DESIGNS. 


Bluing strainer, J. C. NObI]eS............ceeeee eee vee 15,979 
Carpet, E. D. Chandler..............ee cece cece cece ees 15,967 
Carpet, J. L. Folsom... - 15,968 to 15,971 
Carpet, O. Heinigke. 15,973 to 15,975 
Carpet, W. McCallum. . 15,977, 15,978 
Clock case, A. 8. Locke.. . 15,976 
Glass sheet Or pane, L. Heidt 
Rug, W. T. Smith 


15,980 


A printed copy of the specification and drawing of 
any patent in the foregoing list, also of any patent 
issued since 184, will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866; but at increased -cost, as the 
specifications, not being printed, must be copied by 
hand, 


~- “Staple Tastener for wooden vessels, W. O. Swett... 314,204 


Station indicator, railway, J. Matzinger ++ 314,037 
Stave dressing machine, J. B. Heverling 314,225, 314,176 
Steam boiler, J. M. McCulloch............ +. 318,944 


++. 814,030 
++ 313,862 
314,129 


Steam cylinder lubricator, F. G. Kellogg 
Steam engine, S. L. Guess. . wie'a & 
Steam engine, S. H. Howard 


Steam engine lubricator, W. H. Craig. «+ 814,214 
Steam generator, N. W. Pratt. ess eee, 814,196 
Steam pipe fittings, non-conducting covering for, 

Be SOYMOW. os.oseinesiga’s oo co's foes orc obdaekek va ndaces 013,958 


Steering apparatus, automatic, C. H. Washburn.. 313,901 
Stereoscope, reflecting, A. K. Tuttle...............5 313,899 
Stitch forming mechanism, apparatus for guiding, 
straightening, and evening fabrics for pre- 
sentation to, S. Arnold. 313,909 
Stove, S. A. H. Williamson.. -. 314,693 
Stove and range oven, cooking, D. G. Littlefield... 313,874 
Stove or heater, T. J. Trew.. aeee ae 314,205 
Stovepipe elbow. Evans & Bi 
Stove shelf, T. Kehoe 
Stove, vapor, Z. Davis 
Stoves, fire bricks, etc., compound 
Ivett & George 
Stopper. See Bottle stopper. 
Suspenders and shoulder braces, combined, E. D. 
Parrott .. 314,051 
Swinging gate, Bartholomew & Abbott.. 315,076 
Tag and fastener, S. E. Mower «+ 313,948 
Tank, Bh. Hin@Ss 03 seidiseis os ciiseisdcin ge dae sale sail sesacee 313,867 
Tanning apparatus, J. Simpson.... 314,199, 314,200 
Telegraph, chemical stock quotation, Edison & 
Kenny... is «. 814,115 
Telephone receiver, T. k’. Taylor... «. 314,155 to 314,157 
Temperature regulator, thermo-pneumatic, W. i 
S. Johnson......... ee. cece cece «. 314,027 
Ticket case, Weston & Prockter . 314,090 
Ticket, continuous mileage, J. Eastman 314,170 
Timber, apparatus for treating, seasoning, and 
preserving, J. B. Blythe 
Time check register, F. W. Griswold 
Tire heating furnace, Smith & Schad.. 
‘Tobacco machine, plug, Wildey & Rollins. 
Tongue support, wagon, W. R. Spray.... 


313,940 
dun densa «+ 813,25 
for repairing, 


314,182 


sad edeaaeccecceeenacccoees 318,913 
+ 318,934 
314,202 
318,903 
314,074 


318,858 ; 


Torch, night signal, C. T. Lee........ 314,083 
Tow boat for canals, D. W. Cooke. 313,920 
Toy, V..E. Riches.............0++ 313,952 
Traction engine, W. H. Snyder.. ++ 814,072 
Trap. .See Animaltrap. Feed water trap. Ver- 

min trap. F 
‘Tricycle, C. F. Hadley +» 813,863 
Triturator, L. H. White ~ 313,906 
Type writing machine, G. W.N.. Yost.............+ 313,973 
Type writing machines, inking ribbon alarm for, 

A. O. Hall - 314,016 
Valve, check, W. Chappell....... 314,107 
Valve lever, throttle, A. M. Stickney.. seeeeeees 313,896 
Valve movement for direct-acting engines, W. D. 

Hooker .. 813,868 

Valve rod connection, J. B. Stanwood. 313.961 
Valve, slide, C. M. Giddings............ 314,20 
Vegetable boiler and cutter, C. Unger. 314,084 
Vehicle dask board, K. J. Schuster.. 313,889 + 
Vehicle pan ae King & Stivers.. 314,138 
Vehicle spring, J. J. Kalina .. 314,029 
Velocipede, C. L. Work ... 814,160 
Velocipedetreadle motion, G. H. Griffiths «. 814,018 
Ventilating louver, G. Hayes « 813865 
Ventilator. See Hat ventilator. 
Vermin trap, E. J. Jarvis............ PTET LR TT! . 314,188 
Wagon bolster spring, King & Stivers. 314,139 
Wagon top, H. W. Biood............. 314,098 
Washing machine, Blakemore & Roberts. «» 814,163 
Water closet, J. Muirhead. «- 314,145 
Water elevator bucket, windlass, C. W. 

Schmueser. «. 314,061 
Water meter, rotary, F. A. Hinds.......... . . 814,126 


Canadian Patents may now 
inventors for any of the inventions named in the fore- 
going list, at a cost of $40 each. For full instruction 
address Munn & Co., 361 Broadway, New York. Other 
foreign patents may also be obtained. 


Sddvertisements. 


Inside Page. each insertion - - - 75 cents.a line. 
Back Page. ench insertion - -- $1.00 a line. 
(About eight words to a line.) 

Engravings may head adver tisements at the same rate 
per line, by measurement. as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to apoear in next issue. 


UPRIGHT 


ALL SIZES. 


in BORING 


—AND— 


P= TURNING 
MILLS, 


48 and 72 inch 
swing. 


= Hl, BICKFORD 


—— Cincinnati, Ohio. 


GOLD CHLORINATION IN CALIFOR- 


nia.— Aninteresting paper by F. D. Browning, E.M.. de- 
scribing the mode of chlorinating gold as practiced in 


fh 


ia 


Grass Va ley, Cal.—The ore and its treatment. Milling, 
roasting, chlorinating. leaching and precipitating. Ex- 
traction of silver. Preparation of reagents. The mill. 


The chlorination works. Illustra ted with 20 engravings. 
Contained in SCIENTIFIC AMERICAN SU PPLEMENT, No. 
445. Price 10 cents. To be had at this office and 


from all newsdealers. 
ON EY Inventor wants a capitalist to patent. 
s test, and manufacture a new agricul- 
tural machine as important as the reaper. 
J.J. MILLER, Duncannon, Pa. 


Edison Electric Light Scarf Pins. 


$ 5 00 with Pocket Battery complete. 
s Wlendowcroft Guyon, 
23 Ann Street, N. Y. 


ICE-HOUSE AND REFRIGERATOR. 
Directions and Dimensions for corstruction, with one 
illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through- 
out the year at a temperature of from 34° to 36°. Con- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 116. 
Price 10 cents. To be had at this office and of all news- 
dealers. 


OREGON AND WASHINGTON 


TIMBER, COAL, and IRON LANDS. 


EXAMINED AND REPORTED UPON BY 
R. C. TEMPLEMAN & CO., 
Timber Lands a Specialty. 


=) DRILLS 


Seattle, Wash. Ter. 


Beautiful & Lasting for ORNAMENTING 
WINDOWS, .DOORS, TRANSOMS, &c. 


A 


sStained 


Glass 
SUBSTITUTE 


AT SIMALL COST. Send for Tllustrated Cata- 
logue and Prices. Samples by mail 25 cents. 


W. C. YOUNG *Siitaberrata, Pa. 
AGENTS WANTED EVERYWHERE. 


INZNZN <7: 
ahd 


Woodworking Machinery, a4 
A For Planing. Mills, Furniture 

y and Chair Factories. Car and 

Agricultural Works, Carriage «<& 
and Buggy Shops, ard General 
Wood Workers. Manufact’d by 

The Kgan Company, 
Cincinnati, O.. U.S. A. 

Full assortment of Perin Saw Blades, @ 


€incinnas, , OHIOVULS-A- g 
Woon Workin /ACHINERY 
—dmébracing nearly soodifferent | 
foofs for arsenaty, Navy YarBs,Car SRops, \ 
Bridge Wort’, Saw ang Pruning Mitts, 
Door, Sash, Furnifa re, Piano = Organ, 


| 
factories 2c_Incfuding Sawing, “4 4 
Ptaning, Mofding, Aortising, Denoning, Shap. 
“Pofishing. ese: of thex 
. fighest standard of - 
=» -Exceffence-and- 
—} Warranted Die 
ost tabor Saving: 
, of any in use. — 
D.£.£yon, Secy. 


PRINTING PRESSKS, 
NATIONAL TYPE CO, 
PHITA. Pa. 100-nage Book 1c. 


STENCIL DIES, STEEL STAMPS. 


Rubber Stamps, agents’ outfits, and all goods connected 
} with the business. Send for illustrated catalogue. 
S. M. SPENCER, 114 Washington Street, Boston, Mass. 


10. CATCH, V 
90,000 In DAILY 
IRON CLAD M'F'G OO 
m2 2 CLIFF ST..NY- 


A. W. STEVENS & SON. AUBURN, N, Y. 


as 15,972 | Manufacturers of French Buhr Stone Corn’and Feed 


Mills, Power Corn Shellers, Grain Threshers and Separa- 
tors, Plain and l'raction Engines. Send for circulars. 


uy 
Eaton, Madison Co., N. Y., 
MANUFACTURERS OF 


PORTABLE AND AGRICULTURAL 
Steam Engines 


Of the highest standard, in every respect, of materials 
and workmanship. Were pioneers inthe manufacture of 
Piacticaity Portable Steam Engines, 

And with determined policy to build only the best ma- 
chinery from the best materials, and in the best manner 
! of construction, and with continued improvements, have 
* attained the highest standard in excellence of workman- 
- Ship, simplicity of design, and capacity of power. For a 
quarter of a century have maintained their manufacture 
: The Standard Portable and Agricultural Engines 
- ofthe world. Descriptive circulars sent on application. 

| Mention this paper. 


|THE PHOTOPHONE.—DESCRIPTION 


by Prof. Alex. Graham Bell of the new apparatus (Pho- 
tophone) for the production and reproduction of sound 
by means of light, and explanation of the principle in- 
volved therein. Selenium and its properties. Experi- 
ments with selenium. Experiment with light as a pro- 
ducer of sound. Researches by Messrs. Tainter and 
Bell on the resistance of crystalline selenium within 
manageable limits. Photophonic transmitters. Ar- 
rangement o& apparatus for the reproduction of sound 


by light. Non-ele photophone receivers. Contained 
in SCIENTIFIC AMFRICAN r E 24 


5 (EMT: O- oe 
Price 10 cents. To be had at this office and from all news- 


dealers, 


LAST CHANCE 


To obtain Government Lands free—that are suitable 
for general farming and stock raising purposes—before 
change of. laws as per bills now pending in Congress. 

IN THE DEVILS LAKE, 
TURTLE MOUNTAIN, 
And Mouse River Country. 
NORTH Tributary to 
2 U.S. Land 
Office at Devils 
DAKOTA Lake, Dakota. 
Over 2,000,000 Acres of R. R. Lands in Minne- 
sota at the low price of $3.00 per acre and upwards. 
Sectional Map and full particulars mailed 
free to any address by C. H.WARREN, 
Gen’l Pass. Agent, St. Paul, Minn. and 
Manitoba R. R., St. Pau, MINN. 
ais 
MANUFACTURERS of small wire specialties. $1,200 
buys United States patent. Article better than safety 
pins. J. BADGER, Rockville Centre, N. Y. 
TIGHT&SLACK BARREL MACH 
[PN O9 A SPECIALTY & 
m= =2 JOHN GREENWOOD &CO. 
: ROCHESTER N.Y. | | 


RY 


RUSSIA AGENCIES. 


A Dutch Engineer, with 12 years’ experience in Russia, 
and good references, is desirous to represent American 
Manufacturers of Machinery, Tools, etc. Address R. U., 
care of the Central Annoncen Compton, Newski No.8, 
St. Petersburg. 


BALDNESS.—BY GEORGE H. ROHE, 
M.D. A brief but Highly Useful paper, showing the 
causes of Baldness, how Dandruff is_produced, why the 
Hair falls off, with explanations of Kafosi’s Prompt and 
Effectual kemedy and Kecipe for the same; together 
with Directions and General Advice for Preventing 
Baldness, Restoring and Preserving the Hair. This is 
one of the most Useful, Practical, and Valuable 7Eapers 
concerning the Treatment of Baldness ever published. 
Contained in SUPPLEMENT 161. Price 10 cents. 
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FRICTION CLUTCH 
Pulleysand Cut-off Couplings. 


JAS. HUNTER & SON, North Adams, Mass. 


Punching Presses @f1) 
DIES AND OTHER TOOLS* 


For the manafacture of All kinds oF 


SHEET METAL Coops, 
DROP FORGINGS, ao, 


‘Stiles & Parker PressCo., 
WiddletowD, Conn. 


FOR SALE.—A patentable process for making Twist 

Drills at from 10 to 30 per cent cheaper than they are now 

produced. Can make drills any desired length. G.N. 
UZBY, 510 Arch Street, Philadelphia, Pa, 


TRANSMISSION OF POWER TO A DIS. 


tance.—By Arthur Achard. A paper read before the 
Institution of Mechanical Engineers. Being a summary 
of the practical results obtained in the transmission of 
power to a distance by different modes. I. Transmission 
of Power by Wire Ropes, and the formule for calcula- 
tion. II. Transmission by Compressed Air,with formule. 
II. Transmission by Pressure Water, with formule. 
IV. Transmission by Electricity. General results ob- 
tained by the several methods. Thisis one of the most 
valuable, practical, and comprehensive papers on the 
subject recently published. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, Nos. 274 and 275. Price 
10 cents each. To be had and from a 


PAXTON TRACTION ENGINE. 


The only steam service suite 
able for rapid and economical 
transportation; always ready 
and reliable. 


F. & M. DEPT., 
HARRISBURG CAR MFG, CO., 
Harrisburg, Pa., U. 8. A. 


VELOCITY OF ICE BOATS. ACOLLEC. 


tion of interesting letters to the editorofthe ScLENTIFIG 
AMERICAN on the question of the speed ofice boats, de. 
monstrating how -and why it is that these craft sail 
faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in SCIENTIFI¢ 
AMERICAN SUPPLEMENT, No. 214. Price 10 cents. To 
be had at this office and from all newsdealers. fs 


Standard Thermometers. 


Acctrate, 
Legible. 
\ SIZES OF DIALS, 5 
i} and 8 INCHES. 


FOR SALE BY 
THE TRADE. 


Manufactured and Warrant- 
ed by the 


STANDARD THERMOMETER CO., 


PEABODY, MASS. 
General Agents, 


FAIRBANKS’ SCALE HOUSES 


In all the principa) cities of the United States 
and Canada. 


PRACTICAL USES OF ELECTRICITY.— 


By Prof, Charles A. Young. An interesting essay, in 
which the author discusses, in an untechnica: mane 


ner, the extent and variety of the existing applications 
of elect ricity to the arts of life, and the reasons for ex- 
pecting their rapid multiplication in the near future. 
The telegraph and telephone. Electricalarms. Trans- 
mission of time by electricity. Electricity in the man- 
agement of explosives. Electroplating. Dynamo ma- 
chines. Electric light. Electro-magnetic engings. 
Electric railways. Plowing by electricity. Electric pila 
drivers. Electricityin medicine and surgery. Contained 
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 285. 
Price 10 cents. To be had at this office and from all 
newsdealers. 


SNYDER ENGINE CO., 


12 Cortlandt Street, New York. 
Builders of Steam T.aunches, Engines, Boilers, Propeller 
Wheels, etc. Send stamp for 28 page list of Boat.and 
factory Engines, new and Second-hand Steam Launches. 


= New Catalogue of Valuable Papers 


contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent 
free of charge to any address. 


MUNN & CO., 361 Broadway, N. Y. 


Aprit 4, 1885.] 


Scientific American. 


IMPORTANT BOOKS 


SHEET METAL WORKERS. 


The Sheet Metal Worker’s Instructor for Zinc, 
Sheet Iron, Copper and Tin Plate Workers, and others; ; 
Geometrical Problems; Practical and Simple Rules for ! 
deseribing the various Patterns. By REUBEN H. 
WARN, Tin Plate Worker. With Boiler Making, Men- 
suration of Surfaces and Solids, Rules for Calculating 


the Weights of Different Figures of Iron and Steel, ete. 
Elaborately illustrated. 8vo, ; a : $3.00 
A Practical Workshop Companion for Tin, Sheet 
lron, and Copper Plate Workers; containing Rules for 
Describing various kinds of Patterns used by Tin, 
Sheet Iron, and Copper Plate Workers; Practical Geo- 
metry; Mensuration of Surfaces and Solids; Tables of 
Areas and Circumferences of Circles; Japans, Var- 
nishes, Lacquers, Cements, Compositions, etc. By 
LEROY J. BLINN, Master Mechanic. 100 illustrations. 
12mo, : . fi 7 : 3 . $2.50 
Galvanized Tron Cornice-Worker’s Manual, 
containing instructions in laying out the different 
Miters, and making Patterns for all kinds of plain and , 
circular work. Also, Tables of Weights, Areas, and ! 
Circumferences of Circles. By CHAS. A. VAILE. IL. 
jetrated by 21 plates. A new and revised edition, 
0, 7 : 5 a 7 . . ‘ 
The above or any of our Books sent by mail, free of 
Postage, at the publication rrices, to any addressin the 
world. 
(Our large Catalngue of Practical and Scientific Bouks, 
96 pages, 8v0, and our other Catalogues and, Circulars, the 
whole covering every branch of Science us applied to the 
Arts, sent free and free of Postage to any one many part 


INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
VED FOOT ano POWER LATHES, 
$60. 
f 0 SEBASTIAN, MAY & CO. 


of the world who will furnish us with his address. 
810 Walnut Street, Philadelphia, Pa. 
AND MACHINISTS TOOLS. 
w. PEARL SLGINCINNATI, 0. 


HENRY CAREY BAIRD & CO., 
ee fan! IMPRO 
| Masia FREE. — LATHES ON TRIAL. 


Shepard’s New H 
$60 
ScrewCutting FootLathe : 


Foot and Power Lathes, Drill 
Presses, Scroll Saw Attachments, 
Chucks, Mandrels, Twist Drills, 
Dogs, Calipers, ete. Lathes on 
See tTial, Lathes on payment. Send 
< ? for catalogue of outfits for ama- 
a teurs or artisans. Address 
H. L. SHEPARD, Agent, 134 E. Second St., Cincinnati, O. 


A.A.GRIFFING IRON CO 
STEAM HEATING Apparatus | 


SOLE MANUFACTURERS 


BUNDY STEAM RADIATOR 


700 COMMUN/PAW AVE. 
JERSEY CITY, NuJ. 


See illus. article in SCIENTIFIC AMERICAN Sept. 13, 1884. 


WORK SHOPS © 


WITHOUT STEAM POWER ¥ 
BY USING OUTFITS OF Fe A} 
a aed 


Barnes’ Patent Foot Power? 
machinery can compete with steam = 
power. Sold on trial, Metal and 
woodworkers send for prices. INus- 
trated catalogue free. 


W. F. & Jno. Barnes Co., 
Rockford, Ill. 
Address No. 1999 Main St. 


DRAWING [2% 
INSTRUMENTS. 


RAILWAY AND STEAM FITTERS’ SUFPLIES. 
Rue’s Little Giant Injector. 


SCREW JACKS, STURTEVANT BLOWERS, &c. 
JOHN S. URQUHART, 46 Cortlandt St., N. Y. 


VAPORATING FRUIT 


Full treatise on improved —e 
methods, yields, profits, prices 
and general statistics, FREE. 


AMERICAN MAN’F’G CO. 


“BOX R,” WAYNESBORO, PA. 


ICE MACHINES 


50 Tons per Day 


Illustrated catalogue 
sent on application to 
M. IT’. COMSTOOK, 
6 Astor: Place, 
New York. 


PUSEY & JONES CO. 


Simple, Safe, 
Four sizes; 1 H. 


ECONOMIC MOTOR CO.’S 


GAS ENGINES. 


Best in principle, workmanship, and materials. 
An unequaled small Motor adapted to all uses. 
Economical, 
P., 46 H. P., 1man power, and a Sewing Machine Motor. 
Send for Circulars. 


ECONOMIC MOTOR CO., 


Durable. 


12 CORTLANDT STREET, NEW YORK. 


UTTO GAS ENGINE OVER 10.000 IN USE 


WORKS WITHOUT ENGINEER OR BOILE 
FREE OF DANGER FIRE OR EXPLOSION.1to 25 HORSE POWER SCHLEICHER SCHUMM & CO 
47 DEY ST. NEW YORK. 214 RANDOLPH & CHICAGO .33d & WALNUT STs. PHILADELPHIA 


R.STEAM COALOR ASH. STARTS AT ONCE ANDIS 


AlAZ 
TRACTION ENGINE. 
Strongest, most durable, easi- 
ly managed. and safest. Send 
Address, 
A. B. FARQUHAR, YORK, PA. 


for Catalogue. 


Foundry, 
89 AND ‘41 LIGHT STREET, 
TELS. 


FIRE EXTINGUISHER 


Puts Out Fire Instantly. 
See editorial noticeinSCIuNTIFIC AMERI- 
CAN of November 224d, 1884. 

Send for circulars. Address 


Harden Hand Grenade Fire Extinguisher Co., 


205 Wabash Ave., Chicago, 
5 10 Oliver St., Boston, or 
84 West Broadway, New York. 


MINING aNnD ELOISTING 


Machinery; also, Stationary Engines, Boilers, and Ventilating Fans. 
made and contracts taken for constructing all kinds of Mining Machinery. 


XA. FINCH & CO. SCRANTON, PA. 


Estimates 


\ 


ne BL AND FINE GRAY IRON ALSO STEEL 
ABLE | CASTINGS FROM SPECIAL. ays 
N 


TT 


a" INE TINNING ~ 
| tHOMAS DEVLIN & C08 Finisine. oP NN KG 
d TH LEHIGH AVE & AMERICAN ST, PHILA. o 


Clark’s Steel Cased Rubber Wheel, 


FOR ROLLER SKATES. 
For use in dwellings, public halls, 
etc. Will not chip or injure common 
floors. Noiseless. dieo. P. Clark. 


Windsor Locks, Ct. 


NATIONAL TOOLCO., 


SUR NCE @. 
LOSSES PAID IN 66 YEARS.. 
The Largest and Strongest Campany. 


L. J, HENDE , J. QooDNow, Sect’y, 


PRES'T, WM. B.CLARK, Asst.Sect’y. 


PHOTOGRAPHIC OUFITS! 


MICROSCOPES, 
TELESCOPES, 
FIELD-GLASSES, 
MAGIC LANTLIENS, 
» BAROMETERS, 
THERMOMETERS. 


Drawing Instruments, Philosophical and Chemie 
cal Apparatus. 


List and Descriptions of our Ten Catalogues sent FREE 
on application. 


QUEEN & CO. 


924 Chestnut St. Philadelphia. 


MANUFACTURERS OF 
“MACHINISTS TOOLS. 
WILLIAMSPORT. PA 


VOLNEY W. MASON & CO., 
FRICTION PULLEYS CLUTCHES and ELEVATORS. 


PROVIDENCE. R. T. 


= 


KNOW THYSELF. ] 


A GREAT MEDICAL WORK ON MANHOOD. 
Exhausted Vitality, Nervous and Physical Debility, Pre- 
mature Decline in Man, and the untold miseries flesh is 
heirto. A book for every man, young, mid dle-aged,and 


FOR SAMPLE-+*°CIRCULAR 
W. H. STEWART 
74: COURTLAND, ST, NEW-YORK. 


SEND 


THE 


Wilmington, Delaware. 


BUILDERS OF ALL DESCRIPTION OF 


MACHINERY ONED BY MANUEAGTUREAS OP PAPER 


ROCK BREAKERS AND ORE CRUSHERS. 


Wemanufacture and supply at short notice and lowest rates, Stone and Ore Crushers con- 
taining the invention described in Letters Patent. issued to Eli W. Blake, June 15th. 1858, togeth- 
er with Nt‘w AND VALUABLE IMPROVEMENTS, for which Letters Patent were granted M 
and July 20th, 1880. to Mr. S. I. Marsden 
the superintendence of Mr. Marsden, who, for the past fifteen years, has been connected with 
the mannfactureof Blake Crushers in this country and England. 

FARREL FOUNDRY AND MACHINE CU., Manufrs., Ansonia, Coun, 
COPELAND & BACON, Agents, New York. 


ay lith 
All Crushers supplied by us are constructed under 


THE CAMERON STEAM PUMP. 


STANDARD OF EXCELLENCE. 
30,000 IN USE. 


MANUFACTURED 
The A. S. CAMERON STEAM PUMP WORKS, Foot East 23d St.. New York. 


SOLELY BY 


ES 
HOW TO 
BECOME 


“Quick at Figures.” 


A collection of valuable Rules and Short-cuts for busi- 
ness calculations. It includes and fully explains, the 


famous LIGHTNING METHOD OF ADDITION, and the | 


Sliding Method of Multiplication, besides many other 
valuable contractions by which results are obtained 


rapidly and correctly. It commences where the text-book | 


leaves off. Price $1, postpaid. THE WOODBURY Co., 
(P. O. Box 3608.) 105 Summer St., Boston, Mass. 


~ Binary Absorption System. 
; ECONOMICAL, 
SIMPLE, RELIABLE. 


Send for Circulars, 


Delamater Iron Works, 


(6 Cortlandt St., 
' NEW YORK, U.S. A. 
and 


RELIABLE ROS Ca FRAGRANT 


and 
STRONG PLA BEAUTIFUL 
(your saw islection ter $ | a $4. !90¢ { 2. 


ROSES BY MAIL (0 for ONE DOLLAR. 


fl Pail ul 


<ssemmartiatnie te RUTTEN) fT 
LN 


OUR STRONG 


mail our Catalogue (beautifully illustrated) to all 
interested in Rose Culture, upon application, Freee 
BR. SCOTT & SON, Rose 


Growers, Philadelphia. 


WITIIERBY, RUGG & RICHARDSON. Manufacturers 
of Patent \\ood Working Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ba.1& (0., Worcester, Mass. Send tor Catalogue. 


PERFECY 
NEWSPAPER FILE 


The Koch Patent File, for prese~ying newspapers. 
magazines. and pamphlets. has been recently improv: 
and price reduced. Subscribersto the SCIENTIFIC AM- 
ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
Office of this paper. Heavy board sides; inscription 

SCIENTIFIC AMERICAN,” in gilt. Necessary for 
every one who wishes to preserve the paper. 


Address 
MONN & CO, 


Publishers SCIE_. TIFIC AMERICAN 


E AUTOMATIC ENCINE 


Gives more > power from same amount 
of fuel and water than any engine 


THE PAYN 


made, and 40 per cent more power than rated at. All 
engines warranted. All sizes and styles, 2 to 250 horse 
power. Send for prices and catalogue A 4. 

B. . PAY 


NE & SONS, 
P.O. Box 1207. Elmira, N. Y. 


Or our General Sales Office, 83 Liberty St. & 149 B’way,N.Y. 


explosion! 


SHIPMAN STEAM ENGINE. 


A BOAT AND STATIONARY ENCINE. 
No skilled attendant required! Safe from fire and 
No expense when engine stops! 


—Steam In FIVE minutes. 
Runs ten hours on less than 3 Gallons of Kerosene. 
illustrated article in this paper, September 13. 


SHIPMAN ENGINE (0, 55 Franklin $t., Boston 


THE CELEBRATED 


ZRACINE BOATS 
{and CANOES, 


” ALSO ALL KINDS OF 


o* LAPSTREAK BOATS. 


We build to order anything in the boat line. 


THOS. KANE & CO., (zox F.) 
187 and 139 Wabash Ave. , CHICAGO. 


ROOFINC. 


For steep or flat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and samples free. 
Agents wanted. T. NEW, 32 John Street, New York. 

We will pa: 


E LP.WANTED = Agents a sal- 


er month and expenses to 


Lew ell our goods to dealers, or 840 a 
to distribute circulars in your vicinity. ear noone 
advanced. Salary promptly paid. Samples free. 


old. It contains 125 prescriptions forall acute and 

chronic diseases, each one of which is invaluable—so 

found by the author, whose experience for 23 years is 

‘such as probably never before fell to the lot of any 
physician. Three hundred pages, bound in beautiful 
French muslin, embossed covers, full gilt, guaran- 
teed to be a finer work in every sense--mechanical, liter- 
ary, and professiona'— than any other work sold in this 
country for $2.50, or th emoney will be refunded in every 
instance. Price only $1.00 by mail, postpaid. TDlustra- 
tivesample. 6 cents. Send now. Gold medal awarded 
the author by the National Medical Association, to the 
officers of which he refers. 

. Addressthe Peabody Medical Institute, or Dr. W. H. 
Parker, No.4 Bulfinch Street, Boston, Mass., who may 
be consulted on all diseases requiring skill and experi- 


ence, 
the work. Will prove it or forfeit, ‘ 


s ? Al 
$100.00. Price per Package with directions sealed and postpaid 2 cents, 3 for 


ats., stampeorsilver. L, A. L. SMITH & CO., Agents, Palatine, Il. 


WeakNervousMen 


Who suffer from Debility, Premature 
Decay and Exhausted Powers, certainly 
and permanently cured without STOMACH 
MEDICINES by the Marston Bolus; the 
new plan of treating Nervous Debility, Physical 
Decay, &c. Endorsed by thousands who have 
been restored to full and perfect manhood. 
AGP Sealed treatise sent free. WVaricocele 
cured without Surgery, Address : 
MARSTON REMEDY CO., or DR. H. TRESKOW, 
46 West (4th Street, New Yorke 


FOREIGN PATENTS. 
Their Cost Reduced. 


The expenses attending the procuring of patents in 
most foreign countries having been considerably re- 
duced the obstacle of cost is no Jonger in the way of a 
large proportion of our inventors patenting their inven- 
tions abroad 

CANADA.—The cost of a patent in Canada is even 
less than the cost of a United States patent, and the 
former includes the Provinces of Ontario, Quebec, New 
Brunswick, Mova Scotia, British Columbia, and Mani- 
toba. 

The number of our patentees who avail themselves of 
the cheap and easy method now offered for obtaining 
patents in Canada is very large, and is steadily increase 
ing. 

ENGILAND.—The new English law, which went into 
torce on Jan. 1st. enables parties to secure patents in 
Great Britain on very moderate terms. <A British pa- 
tent includes England, Scotland, Wales,Ireland and the 
Channel Islands. Great Britain is the acknowledged 
financia] and commercial center of the world, and her 
goods are sent to every quarter of the globe. A good 


DYKE’S BEARD ELIXIR 
Forces luxuriant Mustache, Whis- 
Kers, or hair on bald heads im 20 to 
30 fave, No injary. Easily weed. 
Beate the world, 2 or 3 Pkgs doce 


No stamps required. No humbug, We mean what 
we say. Address MONARCH NOVELTY 
OMPANY, Arcade Building, Cincinnati, Ohio, 


BFfPRICES 


Including crating, and free deliv- 
ery on cars or to express company’s 
office from any oneof our agencies 
or factories. 


EneinE No. 1, to 4 H.P...$100 
«No. 9; full f'd.P. no 
No. 3, full 2 H.P.... 195 


“ 


See 


Illustrated Catalogues on 
receipt of stamp. 


A Full Line of Improved Machines. 


COMBINATION SAW & DADO MACHINE, 


CTT ST 


lh iil 


invention is likely to realize as much for the patentee 
in England as his United States patent produces for 
him at heme, and the small cost now renders it possible 
for almost every patentee in this country to secure a pa- 
tent in Great Britain, where his rights are as well pro- 
tected as in the United States. 

OTHER COUNTRIES.—Patents are also obtained 
on very reasonable terms in France, Belgium, Germany, 
Austria, Russia, Italy, Spain (the latter includes Cuba 
and all the other Spanish Colonies), Brazil, British India, 
Australia, and the other British Colonies. 

An experience of FORTY years has enabled the 

publishers of THE SCIENTIFIC AMERICAN to establish 
competent and trustworthy agencies in all the principal 
foreign countries, and it has always been their aim to 
have the business of the‘r clients promptly and proper- 
ly done and their interests faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
of all count ries, including the cost for each, and othe 
information useful to persons contemplating the pro- 
curing of patents abroad, may be had on application to 
this office. 

MUNN & (O., Editors and Proprietors of THE SCI- 
ENTIFIC AMERICAN, Cordially invite all persons desiring 
any information re!ative to patents, or the registry of 
trade-marks, in this country or abroad, to call at their 
offices, 861 Broadway. Examination of inventions, con- 
gultation, and advice free. Inquiries by mail promptly 


SELF-FEED SAW TABLE. 


Williamsport Machine Co. (Ltd). 


Wood-working Machinery, 
110W. 3d8t., Williamsport, Pa, U.S. A. 
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| answered. 


Address, MUNN & CO., 

Publishers and Patent Solicitors, 

Branch Offi Fand ith stresta, opboate pes 
ranc ice, cor. F an: ‘eets, Opposite Pat: 

Office Washington D.C. a ie 
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Scientific American, 


[Aprit 4, 1885. 


Sdidvertisements. 


Inside Page, each insertion - «= 75 centsa line. 
Back Page, ench insertion - - - $1.00 a line. 


(About eight wordsto a line.) 


kngravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 


tisements must be received at publication office as early 
as Thursday morning to uppear in next issue. 


KORTING UNIVERSAL 
Ry Dousle.TUBE. =< NJECTOR 


OR BOILER FEEDING. 
Operated by one. handle, 
WILL LIFT HOT WATER. 
POBITIVE ACTION GUARANTEED UNDER 
= ALL CONDITIONS. 
NO ADJUSTMENT FOR VARYING STEAM PRESSURE. 
WILL LIFT WATER 25 FEET. SEND FOR DESCRIPTIVE CIRCULAR, 


OFFICES AND WAREROOMS: 


Philada.,12th & Thompson Sts. | New York, 109 Liberty 
Boston, 61 Oliver St. Street. 
Augusta, Ga., 1026 Fenwick St. | Denver, Col., 438 Blake 
San Francisco, Cal., 2 Califor- Street. 

nia Street. Chicago, Il1., 204 Lake St. 


Hallant’s Double Globe Vales 


SOLO BY THE POUND. 


They combine the brass seat and rubber 
disks. We guarantee them to weigh more 
than any others in the market. 

Samples sent “or trial. 


217 RIVER ST., TROY. N.Y. 


Curtis Pressure Regulator, 


FOR STEAM AND WATER, 
Is made entirely of Metal. Occupies the 
same space as a Globe Valve. it has no 
glands or packing, and is a lock-up valve. 


eee 


‘imside. ; 
CURTIS REGULATOR CoO., 
54 Beverly St., Boston, Mass. 


WJOHNS 
ASBESTOS 
PACKING. 


Our improved elastic Asbestos Piston Rod Packing is 
made fromthe best quality of pure Asbestos fiber, and 
isthe most perfect, compact, and durable Packing ever 
produced for locomotive, marine, and other engines. 
Asbestos Wick Packing, 

Asbestos Mill Board and Sheathing, 
Asbestos Gaskets and Rings, 
Asbestos and Rubber Taupe and Cloth. 


Asbestos Boiler Coverings. 


Our Asbestos Cement Felting is the most effective and 
durable Non-conducting covering for Steam Pipes, Boil- 
ers, Stills, and other Steam-Heated Surfaces. 


Asbestos Hot Blast Cement Felting, 
Asbestos Air Chamber Covering, . 
Asbestos Lecomotive Lagging, . | 
oven: Felt. 


Asbestos and Hair 


ASBESTOS ROOFINC.| 


Asbestos Building Felt. 


Asbestos Cloths, Cord, Twine, Yarn, and Sewing 
Twine, Asbestos Gasket and Retort Cements, etc. 


LIQUID PAINTS, AND PURE COLORS. 
DESCRIPTIVE PRICE LIST AND SAMPLES FREE. 


H.W. JOHNS M’F’GCO., 


Sole Manufacturers, 
87 Maiden Lane, New York. 
175Randolph St., Chicago. 170 N. 4th St., Philadelphia. 
Billiter House, London. 


PATENTS. 


MESSRS. MUNN & CO.. in connection with the pub- 
lication of tne ScIENTIFIC AMMRICAN, continue to ex- 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty years’ 
experience, and now have unequaled fucilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
Cnited States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books, Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. A!] business 
intrusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about }?atents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 


tents, etc. 

We also send. free of charge. a Synopsis of Foreign 
Patent Laws. showing the cost and method of securing 
patents in all the principai countries of the world. 


MUNN & CO., Solicitors of Patents, 
361 Broadway. New York. > 
BRANCH OFFICE.—Corner of F aud ‘%th Streets, 
Washington, D. C. 


PATENT RIVETED MONARCH RUBBER BELTING. 


Best in the World. 


Specially adapted for PAPER MILLS, SAW MILLS, THRESHING 
MACHINES. 


THE GUTTA PERCHA and RUBBER MFG. CO., 


New York, Chicago, San Francisco, Toronto. 


BURNHAM'S SELF-ADJUSTING SWING CHECK VALVE, 


Users of Chéck Valves will please note the advantages theseValves possess 
over all others. The most important elaim is, that as the Jenkins Disk 
wears, the yoke that passes around the seat moves away from 
the seat in proportion to the wear of the Disk, thus causing a 
uniform wear ofthe Disk until said Disk is completely worn out, 


TENEINS BROS., 
New York. Send for Price List“‘A.” 79 Kilby St., Boston, 


COLUMBIA 


BRANCH HOUSES: 


oF ys 


ES. 


Wide 


‘71 John Street, 


é 
The ‘‘ MONITOR,’’ 
A NEW LIFTING AND NON- 
LIFTING INJECTOR. 


Best Boiler Feeder 
in the world. 
Greatest Range 
yetobtained. Does 
not Break under 


OO 
Sudden Changesof yi Mh is wanREN St Ulustraped 8 TRICY CLES, 
Steam Pressure. YN l2WA vvore (Catalogue sent free | 


THE POPE MFG-CO--~} 
537 WASHINGTON ST. 
BOSTON. MASS. 


Also Patent 


EJECTORS 
Water Elevators 


Barometers, Thermometers, Pho- 


f raphic Outfits for Amateurs 
For Conveying era, Glasses, Microscope : 

, pes. Telescopes. - 

Water and Liquid. ALMSLEY & CO., successors to R. & J. Beck 


Patent Ollera, Lue 
bricatora, ete. 
NATHAN MANUFACTURING COMPANY, 

Send for catalogue. 92 & 94 Liberty St., New Yorke 


Philadelphia. Illustrated Price List free to any address, 


(Os CARY & MOEN © 
OFS aESCRIPTION Oreo | 
STEEL WIRE EVER” Ptrel SPRINGS. NEWYORK CITY 


GRATEFUL—COMFORTING. 


EPPS'S COCOA. 


SPEAKING TELEPHONES. 


THE AMERICAN BELL TELEPHONE COMPANY, 


W.#H. Forbes, W.R.DRiviiR, THEO. N. VAIL, 
President. Treasweer. Gen. Manager. 


Alexander Graham lell’s patent of March 7, 1876, 
owned by this company, covers every form of apparatus, 
including Microphones or Carbon Telephones, in which 
the voice of the speaker causes electric unduiations 
corresponding to the words spoken, and which articuia- 
tions produce simi ar articulate sounds at the receiver. BREAKFAST. 

The Commissioner of PatentsandtheU. 8. CircuitCourt! |, 

have decided this to be the true meaning of his claim; ' By a thorough knowledge of the natural laws which 
the validity of the patent has been sustained in the Cir- govern the operations of digestion aud nutrition, and 
cuit on final hearing in a contested case,and many in- by a careful application of the fine properties of well- 
junctions and final decrees have been obtained onthem. selected Cocoa, Mr. Epps has provided our breakfast 

This company also owns and controls all the other tables with a delicate! y-flavored beverage which may 
telephonic Rnvontions of Bell, Edison, Rerliner, Gray, save us many heavy doctors’ bills. It is by the judicious 
Blake. Phelps, Watson, and others. . use of such articles of diet that a constitution may be 

(Descriptive catalogues forwarded on application.) gradually built up until strong enough to resist every 

Telephones for I’rivate ].ine, Club, and Social systems — tendency to disease. Hundreds of subtle maladies are 

4 


can be procured directly or throngh the authorized | floating around us, ready to attack wherever there is a 
P weak point. We may escape many a fatal shaft by keep- 
ing ourselves well fortified with pure blood and a prop- 
erly nourished frame.’’—Civil Service jazette. 
Made simply with boiling water or milk. Sold only in 
half-pound tins by Grocers, labeled thus: 


JAMES EPPS & CO., Homeopathic Chemists, 
London, England. 


pckUS Mot 


agents of the company. 
All telephones obtained except from this company, or 
its authorized licensees. are infringements, and the 
makers. sellers. and users will be proceeded against 
Information furnished upon apvlication. 
Address all communications to the 
AMERICAN BELL TELEPHONE COMPANY, 
95 Milk Street. Boston, Mass. 


BRIGHT, CLEAR WatTtERH;R 
guaranteed in all cases, at low 
cost, and in quantities from 5 
gals. to 5,000 gals. per minute. 
AUapted to y ow 
Hotels, Asylums, Hosp’ 
Factories, Mills, Boilers, 
Steam Boats, Water Works 
in-Towns, and Cities. : 
Our Filters are simple in 
construction and operation, 
will stand any pressure, the 
filtering material is imper- 
ishable, and can be cleaned 
in from five to twenty min- 
utes, effectually removing all 
impurities from the Filter 
bed. Plans and specifications 
ready for a 15,000,000 gallon 
plant. Send for Circular, stat- 
ing paper you saw advertise- 
ment in, to 


THE NEWARK FILTERING COMPANY, 
141 COMMERCE ST., NEWARK, N. J. 


poor's NEW IRON BLOWER 


SUPPLIES FROM 

HYDRANT PRESSURE Y 

the cheapest power known. 

Annex shows it in 
so fo aa L'a 


. Saws, Grindstones, Coffee] 
Mills, Sausage Machines, 

| Feed Cutters, Electriel 
Inghts, Elevators, etc. Iti 

q needs little room, no firing 

‘ up, fuel, ashes, repairs, en- 

; gineer, explosion, or delay, iim 

| no extra insurance, no coal| 
bills. Is noiseless, neat,j 
compact, steady; will work 
at any pressure of water 
above 1d Ib.; at 40 lb. pres-¥ 
sure has 4-horse power, and 
capacity _up to 10-horse# 
power. Prices from $15 to $300. 

THE BACKUS WATER MOTO 


R CO., Newark, N. J. 


CUTLER’S POCKET INHALER 


AND 
Carbolate of Iodine 


INHALANT. 


A cure for Catarrh,Bron- 
chitis, Asthma, and all dis- 
eases of the Throat and 
Lungs—even Consump-= 
It will break up a Cold at 
once. It is the King of Cough Medicines. A few 
inhalations will correct the Most Offensive- 

It may be carried as handily as a penknife, and is guar- 
anteed to accomplish all that is claimed forit. 7 

As a preventive it is in truth the ‘magical Amulet ” 
with which one may bid defiance to Cholera, Yellow Fever, 
and all Miasmatie and Infectious diseases. It has been 

oroughly tested in various hospitals and localities in- 
fected with Malaria, Small Pox, Diphtheria, etc., and of 
the great number of persons, including Physicians and 
Nurses, who used the INHALER as a preventive, not 
one is known to have been attacked with any of the dis~ 
eases to which they were exposed. 

Patented through the agency of the SCIENTIFIC 
AMERICAN in 1973, this Inhaler has since had a larger 
and more extensive sale than any Medical Instrument 
ever invented. It is the only Inhaler approved by 
physicians of every school. and indorsed by the sitand= 
ard medical journals of the world. ATI others in 
the market are either worthless substitutes or fraudu- 
lent imitations. 

Over 400.000 in use. . 
Sold by Droggists for 81.00. By mail, $1.25. 
.H. SMITH & (O., PROP’S, 
410 Michigan S8t., Buffalo. N. Y. 


tion—if taken in season. 


KBPOosr7rTiveEe Bias. 


IRON REVOLVERS, PERFECTLY BALANCED, 


Has Fewer Parts than any other Blower. 


AQ. H. & F. M. ROOTS, Manufacturers, 


3 CONNERSVILLE, IND. 

8. 8. TOWNSEND, Gen. Agt.,22Cortland St., 9 Dey Ste» 

COOKE & CoO., Selling Agts., 22Cortland Street, 

JAS. BEGGS & CO., Selling Agts. 9 Dey Street, 
NEW YORK. : 


SEND FOR PRICED CATALOGUE. 


wM. A. HARRIS, 
Providence, R. 1. (Park 8t.), Sixminutes’walk West fromstation. 
Original and Only Builder of the 


HARRIS-CORLISS ENCINE, 

With Harris Pat. Improvements, from 10 to 1,000 H. P. 

Send for copy Engineer’s and Steam User's 
Manual. By J.W.HIll, M.E. Price $1.25. 


ROLLSTONE VARIETY LATHE. 


Latest improved. Rotary 
and Stationary Bed Plan- 
ers and Buzz Planers; 
Band Saws; Wardwell’s 
Patent Saw Bench Dowel 
Machine; Chair Machine- 
Ty; Boiler Machines, etc. 

180 larae Stock of Second 
&, hand Machinery LYS ON 

m hand. Send for catalogue, 
and state just what you wantto ROLLSTONE MACHINE, 
Co., 48 Water St., Fitchburg, Mass. 


The Seibert Cylinder Oil Cup Co., 


Manufacturers of Oil 
Cups for Locomotive. 
g, Marine, and Stationary 
Engine Cylinders. under 
the Seibert and Gates 


IT PAYS to sell our Rubber Stamps. Free catalogue to 
ems Agents. FOLJAMBE & CO., Cleveland, 0. 


THE DINGEE & CONARD CO’S 


BEAUTIFUL EVER-BLOOMING 


ROSES 


ur Great Specialty is growing and distributing 
ROE 


S—we Vaiver strong Pot Plants, suitable for 


immediate bloom, safely by mail at all Post Offices. 
Splendid Varieties, your choice, alllabeled, for 
13 12 for $23 35 for $53 100 for $12. Also 


OTHER VARIETIES 9,3, & (QFORS 4 


according tovalue. Send for our New Guide, 76 pp 
elegantly illus, and choose from over 500 finest sorts 
Address, THE DINGEE & CONARD CO., 
Rose Growers, West Grove, Chester Co., Pa. 


Leffel Water Wheels, 


With Important Improvements. 
11,000 IN SUCCESSFUL OPERATION [ { 
FINE NEW PAMPHLET FOR 1883 il, 
Sent free to those interested. 
JAMES LEFFEL & C0., 
Springfield, Ohio. 
110 Liberty St..N.Y. City, 


TAKE NOTICE. 


aE The ‘Sight Feed” is owned 
exclusively by this Company. See 
ndge Lowell’s decision in the 
United States Circuit Court, Dis- 
trict of Massachustts, Feb. 23, 82. 
All parties. except those duly li- 
censed by us, are hereby notified to 
desist the use, manufacture, or sale 
of infringing Cups. as we shall vig- 
orously pursue aljl infringers. 


The Seibert Cy'tnder Oil Cup Co. 
25 Oliver Street, Boston, Mass. 


© 1885 SCIENTIFIC AMERICAN, INC 


. GEO. W. FIFIELD, 


MANUFACTURER 


or ENGINE LAT 
—- FROM [G48 SWING 
CUTS, PHOTOG RAP! 
AND PRICES 
FURNISHED ON 
APPLICATION, 


> LOWELL » 


CABINET WOODS 


AND MAHOGANY. 
GEO. W. READ & CO., 
BAND AND VENEER SAW AND CUTTING MILLS, 
186 to 200 LEWIS STREET, N. Y. 


Ke) 


ONY. 


re 


PATENT 


LD ROLLED 
SHAFTING. 


hafting has 15 per cent. greater 

strength, a finer finish, and is truer to gauge, than any. 
other in use renders it undoubtedly the most economical 

We are also the sole manufacturers of the CELEBRATED 

COLLINS’ f a'1.COUPLING, and furnish Pulleys, Hangers, 

etc., of the most approved styles. Price list mailed on 

application to ONES & LAUGIILINS, Limited, 
Try Street. 2d and 3d Avenues, Pittsburg, Pa. 
Corner Lake end Canal Sts., Chicago, il. 

§# Stocks of this shafting in store and for sale by 

FULLER, DANA & FITZ, Boston, Mass. 


| Geo. Place Machinery Agency, 121 Chambers 8t., N. Y. 
i PHONOGRAPHY, or Phonetic Short Hand. Catalogue 

of works by Benn Pitman and Jerome B. Howard, 
with alphabet and illustration for beginners, sent on ap- 


| plication. Address: 
; PHONOGRAPHIC INSTITUTE, Cincinnati, Ohio. 


THE BEST STEAM PUMP. 


Van Duzen’s Patent Steam Pump. 

Incomparable in cheapness and effi- 
ciency. Needs no care or skill; cannot 
ij get out of order; has no moving parts. 

A Superior Fire Pump. 

Instantaneous and powerful, ever ready. 
Available, wherever steam pressure can 
be had. for pumping any kind of liquid 
(hot, cold, sandy, impure, etc.). Wemake 
ten sizes, prices from $7 to $75. Capac- 
ties from 100 to 20.000 gallons per hour. 
purpose wanted and send for Catalogue 
Van Duzen & Tift, Cincinnati, O. 


The Scientific American. 


THE MOST POPULAR SCIENTIFIC PAPER 
IN THE WORLD. 


Published Weekly, $8.20 a Year; $1.60 Six Menths. 


This unrivaled periodical, now in its forty-first year, 

continues to maintain its high reputation for excellence, 
and enjoys the largest circulation ever attained by any 
scientific publication. 
Every number contains sixter ga pages, bos y 
p ca, elegantly illustrated; it presents in popular 
style a descriptive record of the most novel. interesting, 
and important advances in Science, Arts, and Manufac- 
tures. It shows the progress of the World in respect to 
New Discoveries and Im provements, embracing Machin- 
ery, Mechanical Works, Buginccring in all branches, 
Chemistry, Metallurgy, Electricity, Light, Heat, Archi- 
tecture, Domestic Economy, Agriculture, Natural His- 
tory, etc. It abounds with fresh and interesting subjects 
for discussion, thought, or experiment; furnishes hun- 
dreds of useful suggestions for business. It promotes 
Industry, Progress, Thrift, and Intelligence in every 
community where it circulates. 

The SCIENTIFIC AMERICAN should have a place in 
every Dwelling, Shop, Office, School, or Library. Work- 
men, Foremen, Engineers, Superintendents, Directors, 
Presidents, Officials, Merchants, Farmers, Teachers, 
Lawyers, Physicians, Clergymen, people in every walk 
and profession in life, will derive benefit from a regular 
reading of THr SCIENTIFIC AMERICAN. 

Terms for the United States and Canada, $3.20 a year; 
$1.60 six months. Specimen copies free. Remit by 
Postal Order or Check. 

MUNN & CO., Publishers, 
361 Broadway, New York. 


The fact that this 


He 


State for what 
of ‘‘ Pumps.” 


‘ 


> Ex Et 


Scientific American Supplement. 


THE SCIENTIFIC AMERICAN SUPPLEMENT is @ sepa- 
rate and distinct publication from 'THt SCIENTIFIC AM= 
ERICAN, but is uniform therewith in size, every number 
containing sixteen large pages. THE SCIENTIFIC AM- 
ERICAN SUPPLEMENT is published weekly, and includes 
avery wide range of contents. It presents the most re- 
cent papers by eminent writer's in all the principal de- 
partments of Science and the Useful Arts, embracing 
Biology, Geology, Mineralogy, Natural History, Geo- 
graphy, Archeology, Astronomy, Chemistry, Electricity, 
Light. Heat, Mechanica] Engineering, Steam and Raile 
way Engineering, Mining, Ship Building, Marine En- 
gineering, Photography, Techhnology, Manufacturing 
Industries, Sanitary Engineering, Agriculture, Horti- 
culture, Domestic Economy, Biography, Medicine, etc. 
: A vast amount of fresh and valuable information pere 
taining to these and allied subjects is given, the whole 
profusely illustrated with engravings. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM-= 
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Address and remit by postal 
order or check, 

MUNN & Co.. 361 Broadway, N. Y. 
Publishers SCIENTIFIC AMERICAN. 


'To Koreign Subscribers.—Under the facilities of 
the Postal Union.the SCIENTIFIC AMERICAN is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain. India, Australia, and all other 
4 British colonies; to France, Austria, Belgium, Germany, 
Russia, and all other European States; Japan. Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for SCIENTIFIC AMIRICAN, one year; $9, gold, 
for both SCIENTIFIC AMERICAN and SUPPLEMENT for 
one year. This includes pcstage, which we pay. Remit 
by postal order or draft to order of 

MUNN & CO., 361 Broadway, New York. 


PRINTING INKS, 


Ts ‘Scientific American” is 
ENEU JOHNSON & CO.’S INK. Tenth and Lom- 
bard Ste. Phila., and 47 Rose St., opp. Duane St., N. ¥ 


